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A Landscape Archaeological Approach to Link 
Human Activities to Fast Landscape Change in 
the Built-up Area of the Late Bronze Age 
Enclosure Corne^ti-Iarcuri, Western Romania 

Communicated by Oliver Nakoinz 


This study exemplifies the theoretical and methodological process of integration of disci- 
plinary results, the joint development of new hypotheses and its interdisciplinary Inter¬ 
pretation in the framework of landscape archaeological research. A conceptual model is 
introduced to visualize the integration process. The findings of two recently published 
studies and the archaeological state of the art regarding the largest known prehistoric 
enclosure in Europe - Cornefti-Iarcuri - are used as exemplary data to demonstrate the 
applicability of the conceptual model. The presented discussion shows how integration of 
disciplinary findings leads to a more holistic and more rigorous interpretation and opens 
the opportunity to jointly develop new hypotheses that can be integrated subsequently. 

Human-environment interactions; hollow ways; interdisciplinary research; landscape ar- 
chaeology; conceptual model. 


In diesem Beitrag werden der theoretische und methodologische Prozess der Integration 
disziplinärer Ergebnisse, die gemeinschaftliche Entwicklung neuer Hypothesen und ihre 
interdisziplinäre Interpretation im Rahmen landschaflsarchäologischer Eorschung veran¬ 
schaulicht. Der Prozess der Integration wird anhand eines hier vorgestellten konzeptionel¬ 
len Modells visualisiert. Die Ergebnisse von zwei kürzlich publizierten Eallstudien sowie 
der archäologische Stand der Eorschung über die größte zur Zeit bekannte prähistori¬ 
sche Wallanlage Europas - Cornefti-Iarcuri - dienen als Beispiel um die Anwendbarkeit 
des konzeptionellen Modells aufzuzeigen. Die Diskussion verdeutlicht, dass durch die 
Anwendung des vorgestellten Konzepts, die Integration disziplinärer Ergebnisse in einer 
holistischeren und stringenteren Interpretation mündet und die Möglichkeit eröffnet ge¬ 
meinschaftlich neue Hypothesen zu entwickeln, die nachfolgend eingearbeitet werden 
können. 

Mensch-EImwelt-Interaktionen; Hohlwege; interdisziplinäre Eorschung; Eandschaflarchäo- 
logie; konzeptionelles Modell. 
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I Introduction 

Landscape as a - by itself - transdisciplinary term^ ofFers more than the opportunity to 
simply combine disciplinary results in order to acbieve a multidisciplinary interpreta- 
tion.^ It ofFers tbe possibility to perForm interdisciplinary researcb^ including tbe joint 
interpretation oF findings, tbe re-Formulation oFbypotbeses and tbe joint development oF 
new questions. 

We understand landscape as a pbysical pbenomenon tbat is modified by economical 
and socio-cultural utilization, wbicb causes a constant transFormation oF tbe landscape 
and wbicb is Followed by a cbanging perception and tbe assignment oF a new meaning."^ 
Tbus, in tbe context oF our study, the term landscape bas two primary meanings: first, 
landscape is seen as a geographically delimited area whose natural Factors can be investi- 
gated using scientific methods. Second, landscape is seen as a social construct oF an area 
wbicb owes its existence to the human assignment oF meaning and wbicb needs to be 
investigated hermeneutically.^ 

This study aims to draw conclusions on the value oF an interdisciplinary approach 
From the field oF landscape archaeology. This is realized by: i) summarizing the main 
findings presented in two recently published studies^ in connection with the archaeolog- 
ical state oF the art,^ ii) discussing the applied work flow, wbicb allowed the integration 
oF results achieved by the disciplines oF archaeology and pbysical geography, and iii) 
emphasizing the importance oF a mutual discussion oF disciplinary findings across the 
disciplines, the joint development oF hypotheses and their interdisciplinary interpreta¬ 
tion. 

The two recently published studies deal with the human-environment interactions 
in the environs oF the Late Bronze Age enclosure Corne^ti-Iarcuri in Western Romania.® 
The findings indicate the degree and the kind oF human impact related to Copper Age 
and mainly Late Bronze Age Settlement activities and the large-scale Late Bronze Age 
enclosure. A series oF hollow ways were identified that could relate to the developing 
Copper Age and Late Bronze Age structures. They were Formed due to compaction and 
reduced Infiltration capacity^ along regulär Footpaths Fostering gully development due 
to retrogressive erosion.^® Hence, the prehistoric human impact on the development oF 
the local relieF and drainage network can be inFerred. Moreover, first ideas regarding the 
network oF Late Bronze Age intra-site pathways that connect Settlement clusters can be 
developed. 

Our example illustrates how integration leads to a more holistic interpretation, which 
is more rigorous than a purely disciplinary research could be in this regard, and how new 
hypotheses can be jointly developed and interpreted. 


1 Legier ^2^ 39. 

2 Meier and Tillessen \loi i| , 30-31; Meier lioiij 509. 

3 Meier 509-5 II. 

4 Gramsch [2.0031 , 4 o; Legier I2012I , 47. 

5 Kluiving, Lehmkuhl, and Schütt 1-2; Legier 39“40- 

6 Nykamp, Heeb, et al. [2015fc Nykamp, Hoelzmann, et al. |20i6| . 

7 Heeb, Szentmiklosi, and Wiecken jzooSfc Szentmiklosi et al. [201 ifc Heeb, Szentmiklosi, Harding, et al. 
[2012t Heeb, Jahn, and Szentmiklosi [2014t Heeb, Szentmiklosi, and Krause [2015t 

8 The studies of Nykamp, Heeb, et al. [20i5[ and Nykamp, Hoelzmann, et al. [20i^ are realized in the context 
of the Excellence Cluster (EXC 264) Topoi project A-6-8 and in dose Cooperation with the DFG project 
WE4596/5-1. 

9 Goudie ^ooüt 105-106. 

10 Tsoar and Yekutieli [1992t 213. 
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Fig. I I Corne^ti-Iarcuri. The photograph gives a good overview of the prevailing landscape; three of the 
four enclosing ramparts are clearly visible. The innermost rampart I (in the upper central part of the 
picture) measures c. i km in diameter. 


2 The environs of Corne§ti-Iarcuri and its archaeological 
Background 

Cornejti-Iarcuri is located at the eastern rim of the Great Hungarian Plain, in the area 
of the Romanian Banat, c. 20 km north of the city of Timisoara. The surroundings of 
Cornejti-Iarcuri helong to the Vinga Plain that is geomorphologically characterized by 
loess covered interfluves and wide saucer-shaped valleys that generally drain southwest- 
wards (Fig. The hillslopes of these valleys are commonly dissected by hollows and 
gully-like first order tributaries that frequently form well-pronounced alluvial fans at their 
outlets.^^ The prevailing climate is moderate temperate with mean annual precipitation 
of 550 mm.^^ Today, most of the area is intensively used for arable farming; some smaller 
areas where steppe grass Vegetation persists are used for sheep herding.^'^ 

With its four earth-filled wooden ramparts Corne^ti-Iarcuri (Fig. |i]) is the largest known 
enclosure of the European prehistory.^^ The enclosed area totals c. 17.6 km^ and the four 
ramparts have a total length of more than 33 km'^ and at least ten gates.^^ Settlements with 
varying density have been identified within the two innermost ramparts (Fig. Based 
on a series of radiocarbon dates it is known that the ramparts of the enclosure date to the 


11 Grigora^, Piciu, and Vlädut jäööj , 33-34; Nykamp, Heeb, et al. [aoisl 78. 

12 Nykamp, Heeb, et al. Iioisl 78; Nykamp, Hoelzmann, et al. lLOI 6 ^ 192. 

13 Grigora^, Piciu, and Vlädut Izöo^ 35. 

14 Nykamp, Hoelzmann, et al. |20i6| , 194. 

15 Szentmiklosi et al. |20ii| , 819. 

16 Szentmiklosi et al. [2011| , 819; Heeb, Szentmiklosi, Harding, et al. I2012I , 47; Heeb, Szentmiklosi, and 
Krause Eöisl 57. 

17 Heeb, Szentmiklosi, and Wiecken [200 81 , 180-181; Szentmiklosi et al. |2oiil , 830; Heeb, Szentmiklosi, 
Harding, et al. I2014 51-54; Heeb, Jahn, and Szentmiklosi [2014 86; Nykamp, Heeb, et al. |2oisl 85. 

18 Heeb, Szentmiklosi, Harding, et al. [2014 56-57; Nykamp, Heeb, et al. |20isl 85. 
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Late Bronze Age until the transition to the Early Iron Age. The two innermost ramparts I 
and II date to c. 1500-1300 cal. BCE (3450-3250 cal. BP) at xo and the outermost rampart 
IV to c. 1300-1000 cal. BCE (3250-2950 cal. BP) at 2£7. Rampart III is undated so far, but 
it is assumed that it dates to the same period of time, because the ramparts do not cut each 
other.^^ To date, ten gates (Big. §) have been identified by the combination of excavation 
and the interpretation of satellite and aerial images and EiDAR and magnetic data.^° 
The interpretation of magnetic data and extensive systematic field walking also allowed 
identifying subsurface Settlement structures and estimating the density of Settlement ar- 
eas within the two innermost ramparts I and II (Eig. §).^^ Based on the chronology of 
documented artifacts, mostly pottery sherds, it turned out that its predominant majority 
date to the Eate Bronze Age (Cruceni-Belegij I-III). Besides, fewer quantities of Copper 
Age (Tiszapolgär), Early Bronze Age (Mako), Middle Bronze Age (Vatina) and Iron Age 
(Gornea-Kalakatca) artifacts have been identified, too.^^ 

The archaeological research conducted since 2007 allows differentiating areas within 
the two innermost ramparts I and II that were densely settled during the Eate Bronze 
Age in comparison with other areas that show substantially lower settlement densities 
(Eig.|).2^ Other areas, in turn, show higher densities of Copper Age Settlements (Eig. 

It turned out that the Southern part within rampart II shows the highest Eate Bronze 
Age settlement densities of the total investigated area (Eig. §). Another area that shows 
signs of dense Eate Bronze Age Settlements is located in the northeastern part within 
rampart I (Eig. §). However, the comparison of the obtained amount of pottery sherds 
per square meter shows that the assumed Eate Bronze Age settlement density within the 
Southern part of rampart II is much higher than in the northeastern part of rampart I.^^ 
In the southeastern part of rampart II a round enclosure of four ditches and settlement 
structures have been identified. Based on the shape and orientation of the houses and 
the clear concentration of Tiszapolgär pottery sherds this area is regarded to represent a 
Copper Age settlement (Eig. §).^^ 


19 Szentmiklosi et al. jioii^ 827-828; Heeb, Szentmiklosi, Harding, et al. |20i2j , 55-56; Heeb, Szentmiklosi, 
and Krause |z.oi5| , 61. 

20 Heeb, Szentmiklosi, and Wiecken [2008t 180-181; Szentmiklosi et al. |2oiit 830; Heeb, Szentmiklosi, 
Harding, et al. [2014 51-54; Heeb, Jahn, and Szentmiklosi [2014 86; Nykamp, Heeb, et al. |20i5t 85. 

21 Szentmiklosi et al. |2oiit 830-834; Heeb, Szentmiklosi, Harding, et al. [2014 56-57; Nykamp, Heeb, et al. 
koiSl 85. 

22 Nykamp, Heeb, et al. |z.oi5t 832-834; Heeb, Szentmiklosi, Harding, et al. [2014 50-51- 

23 Heeb, Szentmiklosi, Harding, et al. [2014 56-57. 

24 Szentmiklosi et al. [loiit 832; Heeb, Szentmiklosi, Harding, et al. [2014 56. 

25 Heeb, Szentmiklosi, Harding, et al. [2014 56-57; Heeb, Szentmiklosi, and Krause |20i 5t 67. 

26 Szentmiklosi et al. Izoiit 832. 































Fig. 2 I Results map indicating the Bronze Age and Copper Age setdement clusters, the gates in the ramparts and the identified hollow ways in the built-up area of Corne^ti-Iarcuri. 
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3 Summary of complementary studies 

The archaeological state of the art demonstrates that the picture of Settlement locations 
from the different cultural epochs hecomes more and more explicit within the two inner¬ 
most ramparts I and II. However, many questions remain open, e.g. how did people move 
through the enclosed area and the adjacent landscape, where were the main trajectories 
of movement and how did the regulär movement of people transform the landscape at a 
certain time. 

A complementary landscape archaeological study deals with these questions for the 
first time. Amongst others, GIS techniques are applied to link hydro-morphological relief 
anomalies to archaeological evidences regarding settlement distrihution in the huilt-up 
area of Corne^ti-Iarcuri.^^ The results show that in the wider settlement area of Corne^ti- 
larcuri suhstantially more first order trihutaries hend unnaturally in comparison to three 
reference-catchments in the dose vicinity hut heyond the Late Bronze Age settlement 
area.^* Some of these trihutaries have a short, strongly hending section in their course 
(i.e. hollow way ID nr. 2, 4, 5, 7, 9 and 10 in Fig. §) or a section that runs reverse to 
the direction of the general surface gradient (i.e. hollow way ID nr. 4, 5, 9 and ii in 
Fig. Natural factors, such as the local climate, geological Underground, catchment 
geomorphology and soils, can he excluded largely to play a role on the occurrence of 
unnaturally hending first order trihutaries. It is argued that the presence of the enclosure, 
the Settlements within and an interconnecting intra-site path network are the determining 
factors for this phenomenon.^® Moreover, the study reveals that the unnaturally hending 
trihutaries tend to duster in the central part of the enclosure (Fig. §), partially run through 
verified gates in the ramparts (i.e. gate ID nr. 5, 7 and 8 in Fig. or seem to link the areas 
where signs of dense settlement structures occur (i.e. hollow way ID nr. 9, 10, ii and 12 
in Fig.g). 

Paths that developed to hollow ways due to increased surface runoff triggered hy soll 
compaction caused hy the repeated passage of humans and animals are well known^^ 
and it is suggested that similar processes occurred in the time when Cornejti-Iarcuri was 
occupied.^^ In this regard, the locations where hollow ways run through the gates or seem 
to link densely settled areas are of particular interest, hecause hy applying the principle of 
active association^^ the assumption can he made that hoth features, e.g. the hollow way 
and the Late Bronze Age gate where it is running through, were in use at the same time. 
For the principle of active association the following example was given hy Wilkinson: 
“[...] if a feature such as a hollow-way road leads directly to another feature (e.g., a gate) 
that forms part of a site the occupation phases of which are known, then the hollow way 
and the gate were likely, hut not necessarily, in use at the same time.”^"' 

However, the study of Nykamp, Heeh, et al.^^ lacks geomorphological and sedimento- 
logical evidence and particularly independent age control to further verify the hypothesis 
of contemporaneous hollow way formation due to soll compaction and reduced infil- 
tration capacity along regulär footpaths. In order to overcome this shortcoming comple- 


27 Nykamp, Heeb, et al. |z.oisI 

28 Nykamp, Heeb, et al. Iioisl 82-83. 

29 Nykamp, Heeb, et al. |2ois| , 87. 

30 Nykamp, Heeb, et al. jioisl , 85-86. 

31 Brice |i966I 313; Denecke 11969! 40-44; Piest and Ziemnicki [1979! 826-827; Tsoar and Yekutieli I19921 , 209; 
Wilkinson 11993! , 548; Ur I2003I , 102; Wilkinson et al. |20ic| , 763-767. 

32 Nykamp, Heeb, et al. I2015! 87. 

33 Wilkinson |2003| , 66. 

34 Wilkinson |2003| , 66. 

35 Nykamp, Heeb, et al. I2015I . 
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menting geomorphological investigations, geophysical and -chemical Sediment analyses 
together with dating were conducted and presented in Nykamp, Hoelzmann, et al.^^ 
The catchment of a first order tributary showing signs of Copper Age and Late Bronze 
Age Settlement structures in its terrain was selected. Also, this catchment is drained by an 
unnaturally bending tributary that bas a section running reverse to the general surface 
gradient (i.e. hollow way ID nr. 9 in Fig. The alluvial fan that is deposited at the 
outlet of the catchment into the receiving alluvial plain was chosen as an archive for com- 
plementary Sediment analyses. The Sediments that built up the alluvial fan are interfused 
with daub pieces between c. 225 and 100 cm depth and the obtained datings yielded 
maximum deposition ages of 2877-2561 cal. BCE (4510-4239 cal. BP) at za in 222 cm 
depth and 1107-832 cal. BCE (3056-2781 cal. BP) at za in 146 cm depth.^^ Thus, the 
maximum deposition ages roughly coincide with the development of the Copper Age and 
Eate Bronze Age Settlements in the catchment, even though a Tiszapolgär impact is not 
evident in the sedimentary record. This suggests that the development of the Settlements 
and the formation of the fan Sediments - and finally also the initial facilitation of the 
hollow way formation - were closely coupled. 


4 Integration of disciplinary results 

The process of integration of disciplinary results, their interdisciplinary discussion and 
Interpretation and the following re-formulation of the hypotheses or the development 
of new ones is illustrated and discussed using a conceptual model (Eig. ^). The research 
objective, i.e. the landscape as a sphere of natural, economical and socio-cultural interac- 
tions, represents the basis on which questions are asked, hypotheses are formulated and 
research is conducted. The two participating disciplines, i.e. archaeology and geography, 
are represented by two individuals. The conceptual model is read from bottom to top 
and Starts with a disciplinary hypothesis or question (Eig. ^ level one), i.e.: how is the 
drainage network characterized? Or: where are Settlement clusters located? Each level in 
the consecutively running model represents a Step of data production and Interpretation 
that is dependent on the earlier steps. Thus, each level shows a path dependency, produces 
results that can enhance the rigor of the interpretations and can lead to new questions or 
hypotheses. 

On level one disciplinary results, i.e. identification of hydro-morphological relief 
anomalies or the localization of Settlement clusters, are achieved (Eig. ^ level one) ap- 
plying methods from physical geography or archaeology, i.e. the morphometric study of 
the drainage network or systematic field walking. At this point the two disciplines do not 
interact, but use their disciplinary methods and concepts to answer purely disciplinary 
questions. The following integration of the disciplinary results leads to the joint Interpre¬ 
tation that the hydro-morphological relief anomalies could represent hollow ways since 
they seem to link the Settlement clusters (Eig. ^ level one). Thus, the interaction between 
the two disciplines Starts at this point, from where on the two individuals Start to talk 
to each other, jointly develop new questions and hypotheses and Start to change their 
positions (Eig. ^ level two). 

Gates are not simply a gap in an enclosure, but have the function to direct the passage 
of people and to control pathways.^^ Thus, they have a meaning to people. As a next Step, 
all gate situations in the enclosure of Corne^ti-Iarcuri are mapped. By this means, a new 


36 Nykamp, Hoelzmann, et al. | 2 .oi 61 

37 Nykamp, Hoelzmann, et al. I2.016I , 202. 

38 Nykamp, Hoelzmann, et al. |20i6| , 197 and 199. 

39 Heeb, Jahn, and Szentmiklosi [2014 68-69. 
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Fig. 3 [ The conceptual model is applied to the landscape in the environs of the Late Bronze Age enclosure 
Corne^ti-Iarcuri. 
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disciplinary dataset, i.e. the spatial distribution of gates (Fig. ^ level two), is produced 
following the further development of the hypothesis that paths not only link settlement 
clusters, but that they should tun through the gates in an enclosure."^“ 

At this point a new question arises, i.e. is there a systematic spatial relation between 
the hollow ways and the gates and settlement clusters? The spatial link of the hollow ways 
with the, so far, ten verified gates and known settlement clusters (Fig. Q) is examined 
systematically yielding the new interdisciplinary result, i.e. the spatial concurrence of 
gates and settlement clusters with the hollow ways (Fig. ^ level three). At this point it 
even might become possible to state a first idea concerning the Formation period of the 
hollow ways. This can be achieved through active association of archaeological Features of 
a known cultural epoch, e.g. Late Bronze Age gates or settlement clusters, with landscape 
Features of unknown age, e.g. hollow ways, assuming that both were in use at the same 
time."*^ 

However, without independent datasets, i.e. Sediment analyses and radiometric dating 
techniques, the interpretation must be viewed as preliminary and the question whether 
the hollow ways and the gates and settlement clusters temporally coincide cannot be 
answered convincingly. Thus, a new disciplinary dataset is generated, i.e. in the form 
of ^^C-dated Sediment cores, to obtain independent results, i.e. identifying phases of 
varying morphodynamics (Fig. ^ level four). Through the Integration of the newly 
achieved results into the interdisciplinary interpretation obtained on level three the rigor 
of the re-interpretation of the hydro-morphological relief anomalies being hollow ways 
that formed during the Late Bronze Age as path-oriented gullies along frequently used 
footpaths connecting settlement clusters or running through the gates of the enclosure 
is substantially enhanced (Fig. ^). Thus, at this point we are able to more far-reaching 
interpretations than to generally state that phases of intensified morphodynamics in a 
small-scale catchment offen occur as a result of exceeded geomorphic thresholds due to 
local land use change and intensified human activities in the upslope catchment area 
rather than as a result of climate change; a concept that is well established for Central 
Europe."*^ Among the Factors that control threshold-dependent processes such as gully 
erosion and hollow way Formation local land use and frequency of extreme rainfall 
events are considered to be the main driving forces."*^ Thus, our results might reflect 
both: the compaction-induced reduction of the infiltration capacity due to trampling 
along frequently used footpaths and the occurrence of precipitation events that are severe 
enough to let overland flow develop. 

The process of Integration and re-formulation of hypotheses not necessarily stops at 
the point that is reached by the conceptual model in this study. New hypotheses may 
arise, e.g. if the hollow ways serve to localize, so far, unknown gates (i.e. the potential 
gates in Fig. §) or settlement clusters or if the importance of a certain gate or settlement 
duster is mirrored by the expression of a hollow way. Thus, on the one hand appropriately 
targeted measures to identify unknown gates can be applied and, on the other hand, new 
ideas regarding the socio-economic structure can be deduced from the location of the 
most important settlement areas or most representative gates in relation to the location 
of hollow ways showing specific expressions. The conceptual model illustrates that the 
two interacting individuals that represent the disciplines of archaeology and geography 
constantly change their positions during the process of integration. These changing 
positions also represent the Feedback of the jointly achieved interpretations back into 


40 Wilkinson lioo^^ 66 . 

41 Wilkinson 66-70. 

42 Chiverrell, Harvey, and Fester I2.007I , 317; Dotterweich [looSI , 192; Dotterweich et al. I2014 51 • 

43 Valentin, Poesen, and Li [200s| , 136 and 148; Chiverrell, Harvey, and Fester I2007I , 340. 
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the disciplines, as described by Meier.Tbe Feedback into tbe discipline of arcbaeology 
migbt be tbat Holocene geomorpbic Features such as bollow ways are usable as indicators 
oF Settlement structures, wbile tbe Feedback into tbe discipline oF geograpby migbt be 
tbat antbropogenic Features such as patbways are important Features to understand tbe 
Holocene origin oF bollow ways. 


5 Conclusions 

Tbis study summarizes tbe main findings oF current researcb on tbe landscape devel¬ 
opment and buman-environment interactions in tbe environs oF tbe Late Bronze Age 
enclosure Corne^ti-Iarcuri in Western Romania. Tbe process oF integrating disciplinary 
results, jointly developing new bypotbeses and interpreting tbe findings interdisciplinar- 
ily is illustrated. Our example shows how integration leads to a more holistic and rigorous 
interpretation tbat would not bave been possible by only one discipline; neitber arcbae¬ 
ology nor pbysical geograpby. Tbe example clearly sbows tbat wbile studying tbe same 
object, tbe different participating disciplines Focus on different phenomena. The inter- 
disciplinary collaboration and intellectual exchange allows putting these disciplinarily 
examined objects into an integral context. In consequence pbysical objects, e.g. unnat- 
urally bending first order tributaries, become archaeological artiFacts, e.g. bollow ways. 
Thus, the procedure corresponds to the point made by Wilkinson tbat landscape Features 
should not be viewed in isolation, but jointly with other types oF evidence so tbat the 
interpretations become more comprehensive and plausible."*^ The conceptual model we 
introduced in tbis paper opens the opportunity to, either jointly or disciplinarily, develop 
new bypotbeses and to integrate new findings into an interdisciplinary interpretation. 
The process oF integration also results in Feedbacks into the participating disciplines. By 
emphasizing the value oF using a landscape archaeological approach we would like to 
encourage researchers From different disciplines to continue working together on the de¬ 
velopment oF integrated bypotbeses and to Further improve the discussion oF disciplinary 
findings across the disciplines oF arcbaeology and pbysical geograpby. 


Illustration credits 

1 ^ Photo: Daniel Baitat, Bucharest, 2009. ^ Moritz Nykamp. ^ Moritz Nykamp. 


44 Meier 510. 

45 Wilkinson I1993I , s6i. 
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Florian Klimscha 


Transforming Technical Know-how in Time and 
Space. Using the Digital Atlas of Innovations to 
Understand the Innovation Process of Animal 
Traction and the Wheel 

Communicated by Jürgen Renn 


The paper uses a new research tool, the Digital Atlas ofInnovations to re-think the invention 
and difFusion of wheeled vehicles in Eurasia during the 4th and 3rd millennium BC. It is 
argued that the difFusion of wheeled vehicles is the result of the local transformation of 
several technical components which have been known since the Pottery Neolithic. The 
technical knowledge to combine these components was widely spread and resulted in 
experimentation with the use of animal traction already in the late 6th millennium. It 
were, however, the significantly better connected networks which were established during 
the early 4th millennium, which enabled the innovation-diffusion of the wheel from its 
presumed zone of origin in the Black Sea area to the Baltic. The same technology (minus 
the wheels) is also adopted in many other regions, where it is transformed according to 
local specifications (ploughs, sleds). 

Technical Innovation; difFusion of innovations; Neolithic; Bronze Age; wheel and wagon; 
ploughing; cattle traction. 

Der Aufsatz untersucht die Verbreitung von Räderfahrzeugen während des 4. und 3. Jahr¬ 
tausends mit einem neuen wissenschaftlichen Werkzeug, dem Digital Atlas of Innovations. 
Es wird argumentiert, dass die DifFusion von Rad und Wagen das Resultat der lokalen 
Transformation technischer Komponenten ist, die mindestens seit dem keramischen Neo¬ 
lithikum bekannt waren. Das technische Wissen, diese Komponenten zu kombinieren, 
war weit verbreitet und resultierte in Experimenten mit tierischer Zugkraft bereits im 
späten 6. Jahrtausend. Jedoch erlaubten erst die signifikant dichteren Netzwerke, die mit 
dem frühen 4. Jahrtausend beginnen, die schnelle DifFusion des Rades aus seiner ange¬ 
nommenen Ursprungszone im Schwarzmeerraum bis zur Ostsee. Dieselbe Technologie 
(ohne Räder) wird auch in anderen Regionen adaptiert und anhand lokaler Spezifikatio¬ 
nen transformiert, zum Beispiel in den Pflug oder Schlitten. 

Technische Innovation; DifFusion von Innovationen; Neolithikum; Bronzezeit; Rad und 
Wagen; Pflug; tierische Zugkraft. 


I Introduction 

Maps have become a central part of modern information economies. While the illustrative 
appeal of traditional maps is widely acknowledged, new digital maps based on extensive 
and dynamic databases^ also offer new prospects for Science. 


1 Cf., for instance, the database The Counted: People Killed by Police in the US, which allows users to visualize 
discrimination in law enforcement (https;//www.theguardian.com/us-news/ng-interactive/20i5/jun/oi/ 
the-counted-police-killings-us-database, visited on 17/02/2017). 
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Within the Excellence Cluster Topoi, area D6 is working on the Digital Atlas of Inno- 
vations (Fig. The Digital Atlas of Innovations is a new research tool that can map repar- 
titions of artifact types, styles, and techniques. The Atlas also includes a research program 
where the results of scientific discussions are turned into interactive and interoperable 
maps, which in themselves are a tool to ask new questions.^ The maps not only allow for 
an enhanced visualization of scientific problems, but also offer a novel heuristic approach 
that enables researchers to reconceptualize these problems and work on new Solutions. 
This paper will demonstrate the use of the Digital Atlas of Innovations by studying the 
development of wheeled vehicles in the qth and 3rd millennium BC. 


2 Early wagons as an example of paradigmatic shifts in 
prehistory 

Traditional narratives of prehistory were based on diffusionist paradigms heavily influ- 
enced by Gabriel Tarde/ who was himself influenced by the archaeological debate of his 
time. In the works of Oscar Montelius, Sophus Müller, V. Gordon Ghilde, and others, 
change was the result of the successive adaption of innovations that had originated in a 
core area, in the surrounding peripheries.^ 

The chain-dating of objects from these ‘peripheries’ via typological analogies with sites 
dated by written sources, however, was easily vulnerable to errors: historical chronologies 
in the Near East and Egypt began around 3000 BC, such that wrong dates for older cul- 
tures were an inherent consequence of the dating System. Most regions outside the Near 
East lacked sites with multiple layers deposited upon each other (so-called teil Settlements) 
and thus a control of the proposed chronology by stratigraphical means was impossible. 
Therefore the result of the analysis (diffusion) was also its methodological means, and this 
could easily lead to circular logic. 

With the advent of large-scale radiocarbon records, the traditional diffusionistic re- 
lationships between Central Europe and Western Asia have become significantly more 
difficult to uphold.^ Chronology was liberated from typological chain-dating, and this 
resulted in earlier dates for key technologies in the periphery. Since then, narratives about 
the European Neolithic offen stress the cultural autochthony^ or the possibility^ of an 
evolution independent from the Orient. The discussion of early wagons closely follows 
this rough outline: whereas older models were based on an ex Oriente perspective,^ the 
radiocarbon revolution has caused a dramatic reevaluation of the known evidence, which 
has resulted in a lively and controversial discussion on the date and place of the origin of 
wheeled vehicles. 


2 For more details concerning research group D-6, cf. https://www.topoi.org/group/d-6/ (visited on 
17/02/2017). Data entry for this study was assisted by Luisa Gerlach, B.A., Kyra Gospodar, B.A. and 
Friederike Jürke, B.A. 

3 E.g. http://www.topoi.org/event/26293; http://www.topoi.org/event/26387; http://www.topoi.org/event/ 
31052; https://www.topoi.org/event/33098/ (all visited on 17/02/2017). 

4 Tarde | 20 o 81 Cf also: Kinnunen I1996I . 

5 S. Müller |f8^ 47-48; S. Müller [190^ 17-20. 

6 Renfrew 11969t Renfrew 11973t 

7 E.g. Todorova 11981t Radivojevic and Rehren |20i6t 

8 E.g. Burmeister |2004bt 

9 E.g. Ghilde 11951t Ghilde [1954 Sherratt 11981t Sherratt 11983t Sherratt 11986t 

10 Bakker et al. 11999t Bakker [2004 Benecke \loo4i Burmeister |2004bt Burmeister |20i2t Borofika \loo4i 
Burmeister and Raulwing |20i2t Fansaand Burmeister | 20 o 4 Köninger |2002t Maran Eöö 4 1 - Müller I2ÖÖ4 
Sherratt [1994 Sherratt Eoo 4 Vosteen [19964 Vosteen |i996bt Vosteen |i999bt Vosteen 119994 Vosteen |2ooit 
Vosteen [2004 
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Fig. I I Logo of the Research Program Digital Atlas oflnnovations, a Cooperation of the Eurasia Department 
of the German Archaeological Institute and the Max Planck Institute for the History of Science within the 
Excellence-Cluster Topoi, Area D 6 . 


The wheel is considered one of the most important technical innovations in prehistory. 
The traditional model was invented in the Near East. From there, it was thought to have 
been transmitted to Europe during the 3rd millennium.^' New discoveries and new ra- 
diocarbon dates of known finds have changed this picture dramatically. The current un- 
derstanding of the distribution of wheeled vehicles between 3500 and 3000 BC spans the 
area from the North Sea to the Euphrates, and dating difficulties have made it impossible 
to determine the oldest evidence of wheeled vehicles. 

Some recent developments have changed the picture even more from the traditional 
model. High-precision dating of the megalithic grave of Flintbek EA3 in northern Ger- 
many corrected the age of the wagon traces under the grave slightly, to 3460-3385 
while the earliest Near Eastern evidence has been considerably altered. Not only have the 
depictions on the tablets from Uruk been challenged as to whether they actually depict 
Wagons/"* but this view has also been strengthened by the new data from the ARCANE 
project, which makes clear that the earliest models of wheels did not appear until around 
3100 BC.*^ That, in turn, would make the invention of wheeled vehicles in Mesopotamia 
less probable. 

Nevertheless, it seems rash to conclude an autochthonous evolution of wheeled ve¬ 
hicles in northern Germany from this new evidence. Not only is the chronological dis- 


11 Piggott |i994 

12 Burmeister |2.oo4at Burmeister lioiifc Burmeister [2.014 

13 Mischka [201 ifc cf. also Zieh [1994 

14 Bernbeck | 2 oo 4 footnote 8. Cf also J. Crouwel \loo4 , 69. 

15 Pruß [2011| , 244, States that the “earliest undisputable wheels are attested at the EJZ o/i transition” Ristvet 
|20ii| shows that EJZ i (EarlyJezirah i) would not Start before 3350 calBC, while Lebeau in his summary 
of the evidence advocates a starting date of 3100 BC for EJZ o (Lebeau [201 iD - 
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cussion far from finished/^ but it is also misleading and anachronistic to see ‘Europe’ 
and ‘the Orient’ as closed units inside which intercultural contacts are taken for granted, 
even as connections between botb regions are usually doubted. Such a perspective needs 
to take into account tbe radically different state of researcb, for instance in Anatolia, 
Syria-Mesopotamia and Iran, as well as tbe cultural filters, region-specific adaptations, and 
local tecbnical traditions. Tbe results from prebistoric excavations in Upper Mesopotamia 
bigbligbt tbat the time span in question is still largely unknownd^ As a consequence, most 
scholars still agree tbat either a very quick diffusion or a Stimulus diffusion remain better 
explanationsd^ 


3 Defining the data set: Wheeled Vehicles vs. Animal Traction 

The following text is based on the data set Evidencefor Animal Traction, with the last update 
on 24 April 2015. The collection of this data set and the idea of mapping it came out of 
extensive discussion and Classification.^^ 

The available evidence of early wheeled vehicles cannot be summed up easily within 
the typological repertoire used to deal with archaeological finds, and consequently the 
archaeological discourse is offen blurred by the mixing of several groups of finds, different 
categories of evidence, and debatable interpretations on the same level. 

Evidence of early wagons might come from areas as diverse as wagon graves, pic- 
tographs on clay tablets, depictions on rock art, miniature discs interpreted as wheels, 
wagon-shaped drinking vessels, archaeological features thought to be track-marks of Wag¬ 
ons, i.e. the preserved imprints created by the wheels of a wagon that was driving over 
soll, etc. This already very heterogeneous body of evidence is complemented by indirect 
proofs that modern interpreters think might be related to the wagon. The depiction of 
two cattle under a yoke,^° double cattle-burials,^^ roads constructed to be wide enough to 
allow Wagons to drive on them,^^ and even spindle whorls^^ have been brought forward 
in this respect. 

With very few exceptions, there are no complete prebistoric wagons, with the archae¬ 
ological record preserving only parts of the wagon or the draft animals in a variety of 
archaeological sources. The pieces of evidence themselves are offen not very clear either. 
They may be shortened or stylistically abstracted, as well as damaged, incomplete, or badly 
preserved, and their interpretations may vary significantly as a consequence: in the Central 
European scientific discourse, depictions of two cattle under a yoke are offen interpreted 


16 Nevertheless, Pruß also acknowledges the value of the Uruk evidence as earlier (Pruß [2.0iil 244), and 
the recent reevaluation of the Southern Levantine chronology suggests that the problem might be much 
more difficult, e.g., Lebeau’s linking of EJZ o with the beginning of the Early Bronze Age II in Palestine 
(i.e., around 3100-2900 BC, cf Regev, Miroschedji, Greenberg, et al. I2012D ; Regev, Miroschedji, and 
Boaretto |2oi2| ). 

17 Gates et al. [20071 

18 Cf, inter alia, Burmeister [200414 Bakker et al. [1999t 

19 Two preliminary studies were presented at the yearly meeting of the AG Neolithikum in September 2013 
in Lübeck (cf Link, Pyzel, and Perschke [(in press )| , 195) and the international Conference Contextualising 
Prebistoric Innovations in November 2014 in Berlin. The respective papers are in preparation (Florian 
Klimscha: Äxte und Allianzen. DilFusionsprozesse und autochthone Entwicklungen im Europa des 4. 
Jahrtausends. Fokus Jungsteinzeit 6 , ed. by R. Peerschke and J. Pyzel, forthcoming; Florian Klimscha; The 
dilFusion of Know-how within spheres of interaction: Appropriating Innovations, ed. by J. Maran and P. 
Stockhammer, forthcoming). 

20 Hansen 404-405. 

21 Johannsen and Laursen Eöicl 

22 Burmeister [2004 

23 Schlichterle [2004 Schlichterle [2004 
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as evidence of wagons,^"* whereas similar evidence is seen as a pars pro toto for plowing in 
Near Eastern archaeology.^^ 

The ambiguity of the data, however, also stems from the technology itself. Wagons 
consist of a pair of cattle, a chassis, and wheels on an axle. It was not necessary to use all 
components of this package simultaneously all the time, but single components could 
he isolated for different tasks; for instance, the cattle pair was also able to pull a plow or 
heavy objects. Because of the blurry nature of the archaeological record, it is possible that 
evidence of such ‘secondary’ tasks might have been preserved without any evidence of the 
‘complete’ wagon. 

Previous analyses have also failed to cope with that complexity by only focusing on the 
wheeled vehicles themselves, ignoring their modular character: Wagons consist of several 
components developed and working independently from one another: wheels on an axle, 
a wooden chassis, and two animals trained to pull the vehicle. Components of this System 
can he extracted and reinvented (or ‘developed’) in different social and technical contexts. 
Yet these components may still he reintroduced into the technical System thereafter, or 
even a reinvented Version thereof This paper takes the most complicated module from 
the technical System ‘wagon’ to understand it, namely the pair of cattle trained to move 
at the same pace. The necessary woodworking skills and extensive knowledge of rotary 
motion^^ can he assumed to have been present since the Pottery Neolithic, but while 
domestic cattle were also widely known from the Neolithic onwards, their use for pulling 
vehicles or plows is not clearT^ 

I will argue, therefore, that it is the development of cattle traction that is decisive for 
the Start of the innovation process. Toward this end, a data set comprising many types of 
evidence for the existence of cattle traction has been compiled (with the assumption that 
wheels in any case require animals to pull them). 

The data set consists of 4,914 finds of more or less significant evidence for the use of 
traction that are described and classified in several categories. This includes wheeled vehi¬ 
cles or parts thereof, wagon figurines and miniature wheels, wheeled drinking cups, cattle 
burials, depictions of cattle pairs, depictions of wagons, drivable roads (i.e., with a width 
of more than 200 centimeters), unwheeled vehicles (like sleds and travois), plows, plow 
marks and tread marks, yokes, and evidence of pathological deformations on skeletons 
of cattle caused by heavy labor and surcharge of the bones. Only finds securely dated to 
the 3rd millennium or earlier are analyzed here, ignoring the large group of petroglyphs 
from Eurasia that have been very difficult to date.^^ 

The finds were described in several categories, including general geographical and 
descriptive attributes (like length, width, material, registration number, etc.), as well as 
the dating method; the archaeological context (grave, hoard, settlement, single find, etc.); 
the type of evidence (real-life objects, pictures, models, imitations/skeuomorphs, archaeo¬ 
logical features, skeletal evidence, and textual evidence); the number, diameter, thickness 
and type of the wheels; the gauge of the wheels; and the number and type of draft animals. 
Additionally, the finds were loosely grouped together according to their evidential and 
archaeological quality (hone deformation, cattle burial, drivable road, wagon figurine, 
miniature wheel, pictograph, plane surface art depicting a wagon, plastic pottery decora- 
tion, plow marks, pottery decoration, seal depiction, siege equipment, unwheeled vehi¬ 
cles, wagon or wagon part, wheeled animal figurine, wheeled ceramic vessel, wheel tread 


24 E.g. Matuschik |z.oo2t Bakker |20o4 284. 

25 E.g. Dayagi-Mendels and Rozenberg |2.oic| , 39. 

26 For instance, the drilled perforations on axes (Brandt 11967t 14-19) and use of spindle-whorls (Grömer, 
Hofmann-de Keijzer, and Rösel-Mautendorfer |20i6| ). 

27 Benecke |z.oo4 Borofika |z.oo4 

28 Novozhenov |2.oi4 
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marks, and yoke). The dating of the finds was discussed for every item individually, with 
radiocarbon dating taking priority over nonscientific dates. For the finds from Western 
Asia, the ARCANE chronology^^ was used. It should he mentioned that this paper will 
not discuss every characteristic of this database in detail; instead, some Features will he 
selected that are thought to he relevant for the scientific discourse. 


4 Using an intellectual atlas to understand prehistoric wagons 

The Digital Atlas of Innovations includes Software that is able to plot queries from an 
attached archaeological database on a map and thereby calculate the rate of adoption 
and present it as a histogram. The time span, the geographical area, and the units of the 
histogram can all he freely defined and presented as pie charts with the user-defined cri- 
teria from the database. All elements are interconnected and thereby allow the diffusion 
processes to he analyzed in real time and the underlying data to he critically challenged. 

While maps are frequently used to depict research results in archaeology, the Digi¬ 
tal Atlas of Innovations allows archaeological maps to he deployed as heuristic tools to 
apprehend the diffusion of artifacts, knowledge, or social phenomena through time and 
space. 

In this paper, I will demonstrate how a large set of nonuniform data can he tackled 
using the Digital Atlas of Innovations. My initial aim is to demonstrate the specifications 
of the data and make a meaningful selection for the question of the emergence of the 
Wagon and its diffusion. 


5 Evidence of early wagons in Eurasia 

As a first Step, all available data is selected and plotted. This makes a very broad perspective 
necessary involving Eurasia and North Africa. A first general overview of the mapped data, 
i.e., all finds relating to cattle traction until the end of the 3rd millennium, highlights 
several major concentrations: one huge duster on the Indian subcontinent, another two 
large clusters in the Near East and Scandinavia, and smaller concentrations around the 
Black Sea region and in central Europe (Eig. §). 

It is striking that huge blank areas still appear on the map. Animal traction was not 
used in Western Europe, Greece, northern Scandinavia, or North Africa - with the excep- 
tion of Egypt and large parts of Eurasia - for as long as 1,500 years after the first appearance 
of the Wagon. 

The evidence is not divided evenly over all find groups, but the majority (ca. 71.3 per- 
cent) of finds are wagon figurines and miniature wheels, while only 14.5 percent belong to 
real-life wagons and cattle burials. The models and miniatures of wagons primarily derive 
from Settlements; their main centers are Upper Mesopotamia and the northwestern part 
of the Indian subcontinent, with a number of scattered finds through central Europe. 
The majority of these finds date to relatively late within the sequence of early evidence for 
wagons (ca. 2600-1800 BC) (Eig. ^). Real-life evidence, on the other hand, is mostly found 
in graves and has its peak from 3300 to 2500 BC, with a strong concentration around the 
Black Sea (Eig. Q). 

The interactivity of the Digital Atlas provides further decoding of the picture. The 
huge amount of figurines can he identified as mainly belonging to the Harappa cul- 
ture, dating to ca. 2600-1800 BC. The social Innovation of making small model carts 
is therefore responsible for the significant concentration in India and Pakistan, but not 


29 http://www.arcane.uni-tuebingen.de/database/ (visited on 17/02/2017). 


22 


Florian Klimscha 



Fig. 2 I Repartition of evidence for the use of animal traction before 2000 BC. 




Fig. 3 I Repartition and adoption rate of‘models and miniatures’ giving evidence for animal traction in the 
4th and 3rd millennia BC (query from the Digital Atlas of Innovations). 


necessarily for a similar more intensive use of real-life wagons (see Fig. ^). Selecting the 
finds from Harappa itself demonstrates that the over 3,000 finds from this site alone are 
also responsihle for the peak in the dating frequency of the figurines in general (Fig. |^). 























Fig. 4 I Repartition and absolute adoption rate of ‘real-life evidence’ for animal traction in the 4th and 3rd 
millennia BC (query from the Digital Atlas of Innovations). 



Fig. 5 [ Evidence for animal traction from the 4th, 3rd and early and millennium at Harappa (query from 
the Digital Atlas of Innovations). 


In the same way, wagons or parts thereof form a heavy concentration in the area north of 
the Black Sea, and the main source of cattle hurials can he identified as Southern Scandi- 
navia, where a large group of harrow graves (so-called stone-heap graves) are commonly 
interpreted as cattle hurials (Fig. ^). 

While there is some slight overlapping of these three find groups, there is not only a 
different chronological sequence, but also a surprisingly regional consistency visible, both 
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Fig. 6 I Repartition and dating of cattle burials during the 4th and }td millennium (query from the Digital 
Atlas of Innovations). 



Fig. 7 [ Repartition and relative adoption rate of evidence for animal traction found in Settlements in the 
4th and 3rd millennia BC (query from the Digital Atlas of Innovations). 


of which call for further exploration. Therefore, the same data set will now be mapped 
according to the archaeological contexts and evidence types. 

The vast majority of finds come from settlements (79.4 percent), mostly from the 
aforementioned three distinct centers ofwagon figurines (Harappa, Upper Mesopotamia, 
and central Europe) (Fig. 

A smaller amount were placed in graves (15.8 percent), with concentrations in north- 
ern Germany, the Low Countries, and Jütland on the one hand, and the northern and 
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Fig. 8 [ Repartition and relative adoption rate of evidence for animal traction found in graves in the 4th 
and 3rd millennia BC (query from the Digital Atlas of Innovations). 


£v>äeoc c >or Ammal Traction 15052* J d» t £vido r>CT typq _aüd catogor^o 

Evidence for Animal Traction_150521.xls - Context_type nmovo 



Evidence for Animal Traction_150521.xls - Evidence_type renov» 



■ Settlement 

■ grave 

■ unknown 
single find 

■ road 


model / miniature 

■ reai'life Object 

■ skeletal evidence 

■ picture 

■ track 


Fig. 9 I Contexts and Evidence types of evidence for animal traction in the 4th and yrd millennia BC 
(query from the Digital Atlas of Innovations). 


eastern Black Sea area on the other (Fig. ||). Unknown sources accounted for 3.4 percent, 
while the rest were either found as single finds, near prehistoric roads, or in a scant few 
hoards (Fig. ^). It is striking that the evidence from graves is significantly older than that 
from Settlements, heginning as early as 3500 BC. 

While the wagon-model group is almost completely responsihle for all the Settlement 
finds (97.4 percent) - again with a high concentration in the Harappa culture (see Fig. 

- the real-life wagons are strangely ahsent in exactly that region. An explanation for this 
can he seen in the high correlation hetween graves and real-life ohjects: 79.2 percent of 
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Fig. IO I Repartition and relative adoption of real-life evidence for animal traction found in the 4th and 3rd 
millennia BC (query from the Digital Atlas of Innovations). 
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Fig. 11 [ Repartition and absolute adoption of skeletal evidence for animal traction found in the qth and 
3rd millennia BC (query from the Digital Atlas of Innovations). 


real-life wagon evidence was found in funerary contexts, and this, in turn, corresponds 
with the aforementioned concentrations of finds in the Pontic area and on the Cimhrian 
Peninsula (Fig.|rö|). 

The skeletal evidence (4.5 percent) is also mainly distrihuted in the latter region and 
derives from graves (Fig. |^), which correlates mostly with cattle hurials, since it is difficult 
to identify single hones from settlement layers as heing from cattle used for traction. 
The low numher of skeletal evidence finds in comparison to the other groups, however, 
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Fig. 12 j Repartition and relative adoption of skeletal evidence for animal traction found in the 4th and 3rd 
millennia BC (query from the Digital Atlas of Innovations). 



Fig. 13 I Repartition and relative adoption of wheeled ceramic vessel found in the qth and 3rd millennia 
BC (query from the Digital Atlas of Innovations). 


makes it difficult to compare the frequency. The Digital Atlas of Innovation allows users 
to change the depiction of frequencies from absolute to relative or logarithmic scales. 
Changing the frequency to percentages highlights that skeletal evidence is rather short- 
lived (Fig. |^) and that its dating correlates with the date for cattle pairs in general (see 
Fig. |). 

The few wheeled drinking cups are limited to the Baden culture and usually found 
in graves (Fig. |^). The marks from plows, sleds, or wheels (1.9 percent), meanwhile, are 
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Fig. 14 I Repartition and relative adoption of trackmarks from ploughing, sleds and early wagons in the 4th 
and 3rd millennia BC (query from the Digital Atlas of Innovations). 



Fig. 15 I Repartition and relative adoption of depictions of animal traction found in the 4th and 3rd 
millennia BC (query from the Digital Atlas of Innovations). 


bound to the existence of barrows, which explains their limitation to England, Jütland, 
and northern Germany, or wet soils. This makes dating the marks rather difficult, and in 
most cases only a terminus ante quem can he given. Based on the available dating evidence, 
it is possible that plowing was used in the North European Plain as early as shortly after 
4000 BC (Eig. Q). 

Depictions (2.3 percent), on the other hand, have a fairly widespread repartition; 
they are known from Megalithic graves, for instance the Wartberg group of Southern 
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Westphalia and Hesse,and as rock art, for instance in the Alps^^ as well as Eastern 
Anatolia,^^ Mesopotamia, and Iran^^ (Fig. |^). There are also a significant number of 
finds in Central Asia.^'^ Many of these finds, however, are difficult or even impossible to 
date, or date to later tban tbe European finds, and also include pictographs, rock art, and 
wall paintings and carvings. 

While the majority of finds considered evidence of early wagons come from the 
Harappa Settlements, these finds consist only of model wagons, dating rather late (see 
Fig. 1 ^). The knowledge of the use of animal traction in Western Eurasia is heavily biased 
by the cultural decision to put parts of wagons or models thereof into graves or to decorate 
graves with wagon depictions, and even further by the choice of how to build graves: tread 
marks from plows and wagons had a significantly better chance of preservation in places 
where barrows were constructed over the deceased. Additionally, the soil conditions work 
as a natural filter for the archaeological record, and roads and real-life parts of wagons as 
well as skeletal evidence only survive outside graves that are located within regions with 
wet soils. 

Early evidence of animal traction can thus he shown to he first and foremost the 
result of ritual actions by prehistoric communities. Region-specific deposition patterns 
are visible: the rieh evidence in Jütland, northern Germany, and the Eow Countries is 
not only due to the bogs, but also a result of the construction of graves in which cattle 
bones were preserved and the erection of barrows, under which marks from plowing and 
driving could survive the millennia. In central Europe, the evidence consists of a few 
depictions from Megalithic graves, double burials of cattle and wheeled pots found in a 
small number of graves, while in the northern Pontic region a vast number of wagons (this 
time, however, without cattle) were preserved in graves. Had prehistoric communities not 
chosen to build such graves, the amount of evidence would be significantly lower and 
more ambiguous. 

The impact of prehistoric cultural choices for the preservation of finds is not only 
relevant in order to understand the representativity of the archaeological record, but 
also to grasp the rhythm of the Innovation process: only 5.9 percent of all finds can 
be connected with a radiocarbon dating (Fig. |^). The repartition of these, however, is 
again strongly biased: while only 30 percent of all graves are scientifically dated (Fig. [T^ ), 
80.2 percent of all radiocarbon-dated finds derive from graves, and another 4.5 percent 
from roads (Fig. |^). This means that datings independent from typology are more or 
less congruent with the repartition of the evidence from graves and wet soil (where the 
wagon parts and parts of the skeleton can survive and appear in the archaeological record; 
cf Fig. 1 ^). An overwhelming amount of miniature wagons and miniature wheels can still 
only be dated by means of stratigraphy, however, often with a lack of connected scientific 
date (Fig.|^). 

The aforementioned possible chronological priority of Europe should therefore be 
treated with great care. It is based on a record that is strongly filtered by cultural choices 
and natural conditions, and cannot simply be seen as giving objective evidence of diffu- 
sion gradients. 


30 Günther [1994 

31 Vosteen [199614 44. 

32 Echh, HD. H. |2.oi2j 41, Abb. 21. 

33 J. Crouwel |z.oo 4 69, 77 Abb. 15. 
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Fig. i6 I Repartition and contexts of Ci4-dated evidence for animal traction found in the 4th and 3rd 
millennia BC (query from the Digital Atlas of Innovations). 



Fig. 17 I Repartition and dating methods of evidence for animal traction found graves in the 4th and 3rd 
millennia BC (query from the Digital Atlas of Innovations). 
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Fig. 18 I Repartition and dating methods of skeletal evidence for animal traction in the 4th and 3rd 
millennia BC (query from the Digital Atlas of Innovations). 



Fig. 19 j Repartition and dating methods of miniatures and models, interpreted as evidence for animal 
traction in the qth and 3rd millennia BC (query from the Digital Atlas of Innovations). 
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6 The takeoff of the wagon reconsidered 

Scholars have identified the 4th millennium as the time span in question for the emer- 
gence of the wagon, or more precisely the time from the middle of the qth until the first 
quarter of the 3rd millennium. If only finds from this period are mapped, a histogram of 
the finds shows a rapid increase in the 34th Century BC (see Fig. This would allow the 
diffusion to he connected with the well-known S-curve from innovation theory, which 
is meant to descrihe a successful innovation process:^^ within a given time frame, the 
numher of users slowly rises until a critical mass is reached, which causes further diffusion 
to commence much faster and resemhle a Cascade. Rogers calls this phase the ‘take-off! 

But does the histogram in question indeed show the prehistoric reality, or are the 
cultural and natural filters discussed ahove hlurring the picture to an extent that it is 
impossihle to converge on the takeoff of the wagon using empirical data? I will try to 
discuss this further hy disassemhling the data into smaller units and comparing the 
preliminary result of an assumed takeoff with other data sets. 


7 Rotary motion 

As has heen shown, the strong correlation hetween prehistoric religious actions and 
Science-hased dating hinders the understanding of the innovation process. A hetter un- 
derstanding of the technical principles of traction and wheeled vehicles is needed. 

One plausible idea would he to see the wagon as the result of a hetter understanding 
of rotary motion. And indeed, within the time frame of interest, the second half of 
the 4th millennium, several changes in the archaeological record have heen connected 
with such a notion: in Swiss lake dwellings there is a dramatic rise in the numher of 
spindle whorls that coincides with the heginning of the Morgen culture;^^ also appearing 
within this period are the fast-turning potter’s wheel, the cylinder seal, and doors rotating 
around door-socket stones.^^ There seems to he a connection hetween spinning and the 
appearance of linen in the Circum-Alpine area, hut a further correlation with a localized 
invention of Wagons simplifies the underlying technical principles. Spinning and spindle 
whorls are already very prominent in the 5th millennium in the Southern Levant^* and 
on the Lower Danuhe.^^ 



35 Rogers |2003l 

36 Schlichterle [20024 31. 

37 Rizkana and Seeher I1988I . 

38 Levy and Gilead ^iöiz] . 

39 Cf.: Hansen, Dragoman, Reingruber, Gatsov, et al. jzoosfc Hansen, Dragoman, Reingruber, Becker, et al. 
|20o6t Hansen, Todera^, Reingruber, Gatsov, Georgescu, et al. 12007t Hansen, Todera^, Reingruber, Gatsov, 
Klimscha, et al. [2008t Hansen, Todera^, Reingruber, Becker, et al. |2oo9t 
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Fig. 21 I Repartition and frequency of finds of evidence for animal traction (orange), cylinder seals (purple) 
and potter’s wheels (green) in the qth millennium BC. 



Fig. 22 I Repartition of finds of evidence for animal traction (orange), cylinder seals (purple) and potter’s 
wheels (green) in the 4th millennium BC (query from the Digital Atlas of Innovations). 


Nevertheless, while a comparison of the relative frequency of wheeled vehicles with the 
data sets ‘potter’s wheels’ and ‘cylinder seals’ suggests that all three are independent 
innovation processes with different takeoffs within the znd half of the qth millennium 
(Fig. ^), it also highlights that all three share a possihle earliest heginning around 3600 
BC. If the scope is narrowed to the qth millennium only, it hecomes clear that the 
specific takeoffs take place hetween 3300 and 3000 BC, with a clear priority of traction 
over cylinder seals and potter’s wheels (Fig. ^). The corresponding mapping remains 
peculiar, however, hecause now the evidence for wheeled vehicles is concentrated only 
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in Europe, and the evidence for the potter’s wheels and cylinder seals is limited to the 
eastern Mediterranean (Fig. ^ ). 


8 Regionally exclusive and time-specific find groups 

It could also be argued that the ritual veneration of wagons, which resulted in the making 
of miniatures and the inclusion of these miniatures in burials, was the result of their great 
popularity after their emergence. To test this hypothesis, the dating and repartition of 
smaller classificatory units will be plotted. 

The early evidence for animal traction does indeed appear in find groups specific 
to certain regions and time: in the Hessian-Westphalian region, it shows up as pecked 
depictions on the wall stone slabs of the gallery graves of the Wartberg Culture;"'® in 
Flintbek, as tracks under a burial mound of the late Funnelbeaker cultured^ in Poland, as 
depictions on Funnelbeaker pots"^^ and as cast copper sculptures;'*^ in the area of the Baden 
and Cotofeni cultures, as models;"^"* in the northern Pontic region, as grave goods;'*^ in the 
lakeside Settlements of the Circum-Alpine region and the bogs of northwestern Germany 
and the Netherlands, as realia findsd^ and, finally, in the Cucuteni-Trypillian culture, as 
animal figurines on wheels."^^ 

The repartition changes slightly if only the timespan until 2750 BC is selected, but its 
find frequency is different, as the thousands of models from Harappa are omitted (Fig. Q. 
This selection is used to create a new data set for the next mapping (Fig. Q: 

The spatial exclusivity of the find groups mentioned has already been demonstrated, 
but it has remained unclear how these groups compared chronologically. Of course, with 
many of these categories, like the Funnelbeaker pots or the Wartberg megaliths, not only 
is the find number statistically irrelevant, but the absolute chronology is also heavily 
interdependent. This significantly limits the detailed chronological comparison of all 
find groups in a discussion that focuses only on single finds. With some of the larger, 
more generally distributed groups, however, there are some interesting tendencies visible, 
especially when using big data to argue the point: real-life wagons and wagon parts rapidly 
increase from around 3300 BC onwards (Fig. Q, while cattle burials are a bit later and do 
not have their takeoff until ca. 3100 BC; roads that could be used by wagons (see Fig. 
are known from at least 4000 BC onwards, but have a significant increase around 3150 BC 
(Fig. ^). The ritual appreciations of cattle, as well as the construction of roads specifically 
designed for driving wagons, seem to have been the consequence of more widespread 
vehicle use. 
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Fig. 23 I Selection process for evidence for animal traction in the 4th millennium BC (query from the 
Digital Adas of Innovadons). 



Fig. 24 [ Repartition of evidence for animal traction in the 4th millennium BC (query from the Digital 
Atlas of Innovadons). 
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Fig. 25 I Repartition and frequency of real-life-sized evidence for animal traction in the qth millennium BC 
(query from the Digital Atlas of Innovations). 



Fig. 26 I Repartition and frequency of drivable roads in the qth millennium BC (query from the Digital 
Atlas of Innovations). 
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9 Local technical developments 

The aforementioned exclusivity of the find groups greatly limits the comparison of the 
technical details of early wagons. The only ohjects that do appear in greater numher are 
wheels. 

Disc wheels made from one (Fig. ^), two (Fig. ^), or three parts (Fig. are not 
limited to a specific area; rather, all basic principles of wheel construction seem to have 
been shared over the complete central and Western area of the repartition of early evidence 
(in the case of the Harappa culture, this cannot he decided on the basis of miniatures 
alone). 

Using additional construction details, it is possible to sketch different technical 
traditions. In the 4th millennium, four-wheeled wagons are restricted to Poland, the 
Carpathian Basin, the Caucasus, and Syria-Mesopotamia; their find numbers drastically 
increase from around 2750 BC onwards (Fig. ^). Light two-wheeled carts, on the other 
hand, are found only in the Wartberg Culture,'^^ possibly central Germany,"*^ and the 
Western Alpine region, and these carts continue in great numbers in the Near East during 
the 3rd millennium (Fig. If it is accepted that these are transformations of the same 
basic principle, as discussed further above, then they must represent a rather late stage of 
the diffusion, in which the wheeled vehicle as a technological System has already been 
further developed into at least two constructional variants. 

The elaborate design of early wagons also highlights the difficulty of seeing any 
experimentation phase. For instance, the wheels from Stare Gmajne in Ljubljana, Slove- 
nia^^ belong to a small group of disc wheels with square-shaped center bores limited to 
Southern central Europe (Fig. Q. The wheels are fixed on the axle and thus cause less 
abrasion, suggesting that they are already at a more developed stage of the Innovation 
process. 



Fig. 27 I Repartition and relative frequency of evidence for four-wheeled vehicles in the 4th and 3rd 
millennia (query from the Digital Atlas of Innovations). 


48 Günther liyyct 
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50 Petrequin et al. [2004 62 Fig. 9. 

51 Veluscek | 20 o 4 39 Fig. 2, 40 Fig. 3; Fansa | 20 o 4 34 Fig. 41, however, the find is mistakingly placed into 
Czechia. 
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Fig. 28 I Repartition and relative frequency of evidence for two-wheeled vehicles in the qth and 3rd 
millennia (query from the Digital Atlas of Innovations). 



Fig. 29 I Repartition and relative frequency of evidence for wheels with a square-shaped centre-bore in the 
4th and 3rd millennia (query from the Digital Atlas of Innovations). 
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Fig. 30 [ Repartition and relative frequency of single-piece disc-wheels in the qth and 3rd millennia (query 
from the Digital Atlas of Innovations). 



Fig. 31 I Repartition and relative frequency of bipartite disc-wheels in the qth and 3rd millennia (query 
from the Digital Atlas of Innovations). 


















40 


Florian Klimscha 



Fig. 32 I Repartition and relative frequency of tripartite disc-wheels in the qth and 3rd millennia (query 
from the Digital Atlas of Innovations). 


IO Cattle pairs and the wagon 

The wagon is rarely shown (or preserved) completely in archaeological sources.^^ The 
scientific community has agreed to read various depictions as a pars pro toto sign for 
‘wheeled vehicle! This is quite clear in the case of wagon drinking cups, hut when dealing 
with pairs of cattle (sometimes under a yoke), other possihilities remain. 

Nevertheless, even if the cipher of two cattle could also refer to cattle pulling a plow, 
or a sied or travois, any of these readings would require animal traction, and it is hardly hy 
coincidence that the traction of a cattle pair is used as a signifier. Between 3300 and 2800 
BC, the cattle pair can he found depicted in megalithic graves of the Wartherg group in 
Hesse-Westphalia,^^ as rock art in the Val Camonica^"^ and the Black Sea region/^ as cattle 
burials near stone heap graves on the Jütland Peninsula^^ and within the Bernhurg^^ and 
Baden cultures^^, as copper figurines/^ and as protomes or small figurines attached to 
pots in eastern central Europe^® (Fig. [^ ). 

With the exception of Jütland, Contemporary evidence for wheeled vehicles exists in 
all these areas, so the reading of the cattle pair under a yoke as a wagon is possihle. The 
same image is also found on a small howl in Teil el-Farah (North) in the Southern Fevant 
dating to the older part of the Early Bronze Age,^' as well as on a seal from Arslantepe^^ 
and a stone relief from Southern Mesopotamia.^^ Thus, while the use of animal traction is 


52 Cf the excellent overviews in: Fansa and Burmeister | 20 o 4 

53 Günther |i99c| . 

54 Inter alia: Schlichterle | 20 o 4 311 Fig. 18; Piggott |i983| , 52 Fig. 21; cf also: Arcä |20iil 

55 Günther [19901 , 33 Fig. 9. 

56 Johannsen and Laursen |20icl 

57 Döhle and Stahlhofen |i 983! , 157-159 Fig. i; Stahlhofen and Kurzhals [19831 , 157-160; Vosteen [19961)1 , 48. 

58 Korek [1951^ Behrens [196 3b Maran [2004 

59 Matuschik |2002b cf also Bakker [äööl , 284 Fig. 2; Matuschik |20o6t Fig. 8.1. 

60 Radosina and Boglärelle: Bondär [1990! Fig. 7.3a-c.; Bondär [2014 Fig. 7-8. - Kreznica: Dinu [198 il 
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Fig. 33 I Reparation and relative frequency of cattle-pairs in the qth and 3rd millennia (query from the 
Digital Atlas of Innovations). 


well known, the evidence for constructing wheeled vehicles is rather sparse, and in Egypt 
even nonexistent. 


lo.i Early indirect evidence 

Interestingly, evidence that precedes the appearance of real-life ohjects can he found for 
the use of animal traction in hoth rock art (starting around 3850 BC, Fig. and figurines. 
A possihly similar phenomenon can he seen for evidence of the wheel, where a group of 
wheeled figurines in the Tripylia culture^"^ (Fig. and some miniature wheels in the 
Carpathian Basin^^ (Fig. date to as early as the first half of the 4th millennium. 

The depictions thus predate the real-life evidence hy up to 500 years. 

How can this chronological discrepancy he explained? It could he taken as an argu- 
ment to further strengthen the proposed interpretation of the general adoption curve 
as showing a cultural Innovation rather than a technical one, or it might suggest flaws 
within the current interpretation of the archaeological record. The previously explained 
taphonomic factors are one Option, hut it is important at this stage of the argument to 
consider the different technical complexity of the components again. Human societies 
since at least the Neolithic have had knowledge of the necessary woodworking tools, the 
principle of rotary motion, the idea of vehicle movement, and the concept of animals 
pulling heavier ohjects. 
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Fig. 34 I Repartition and frequency of plane surface art showing animal traction in the 4th and 3rd 
millennia BC (query from the Digital Atlas of Innovations). 



Fig. 35 I Repartition and frequency of wheeled animal figurines in the 4th and 3rd millennia BC (query 
from the Digital Atlas of Innovations). 
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•SOOO •4S00 -4000 -JSOO -MOO -ISOO -2000 -ISOO -lOM 

Fig. 36 I Repartition and frequency of miniature wheels in the qth and 3rd millennia BC (query from the 
Digital Atlas of Innovations). 


10.2 The use of cattle traction 

Recall also that seemingly isolated early evidence was available Inside the group of drivable 
roads as well (see Fig. ^). Furthermore, the recent find of a yoke dating to the Cardial 
culture^^ suggests some early experimentation with cattle traction, and cattle castration 
(which could he related to this) was indeed practiced beginning in the Early Pottery Neo- 
lithic.^^ The available data on cattle pathologies^^ shows that from the Pottery Neolithic 
onwards, there is evidence in the Near East of cattle regularly pulling heavy weights. 

The repartition Stretches from Scandinavia to the Eevant (Eig. ^), and the evidence of 
skeletal pathologies is considerably older than the evidence of traction, beginning as early 
as the yth millennium. If the selection is limited to the 4th millennium, there is a parallel 
increase around 3350 BC in both curves (Eig. ^), suggesting a connection between the 
two phenomena. 

The area can also narrowed to central Europe by making a geographical selection with 
the Atlas of Innovation Software (Eig. |^ ). 

If this narrowing is performed, both adoption rates are nearly parallel (Eig. ^). This 
phenomenon is also reftected in the evidence of plowing in Europe. While plow treads 
are notoriously dilficult to date, there is a plausible terminuspostquem of 4000 BC (Eig. ^). 
The correlation of tread marks, cattle-pair depictions, and zooarchaeological evidence is 
striking and highlights that animal traction, plowing, and the wheel were very probably 
introduced into northern central Europe as a package. 

Rogers defined defined five criteria for the successful takeoff of an innovation:^^ the 
relative advantage over other technologies, the compatibility with the social System, the 
complexity of the Innovation, its individual trialability, and its observability. An Innovation 
has to be perceived as being better or more prestigious than traditional techniques [relative 


66 Bosch et al. 11999t PArequin et al. \ 2 . 002 \ , 63. 

67 Bakker [2.004 2.83; Vosteen [199614 46 with further literature. 

68 Compiled by Austin Hill for the research group. 

69 Rogers 15-16; 112-118. 
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Fig. 37 I Repartition and relative frequency of evidence for animal traction in the qth millennium BC 
(query from the Digital Atlas of Innovations). 



Fig. 38 I Repartition of pathologies from traction on cattle skeleton in the qth and 3rd millennia BC (query 
from the Digital Atlas of Innovations). 


advantage)-, it has to be consistent with existing values and experiences of the society 
adopting it [compatibility)-, and it has to be understood, i.e., its complexity must not be 
too high. 

Once prehistoric wagons had emerged, they could be observed by anyone living in 
the vicinity of a user. While these vehicles were significantly less mobile than the later 
chariots, their advantages in societies based on agriculture are obvious: they allowed the 
transport of heavier objects and the moving or shifting of objects with less effort. The 
main Innovation aspects deserving more attention here are the criteria of compatibility 
and complexity. 
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Fig. 39 I Repartition and frequency of pathologies from traction on catde skeleton in the qth millennium 
BC (query from the Digital Atlas of Innovations). 



Fig. 40 I Repartition of pathologies from traction on cattle skeleton in Central Europe in the qth and 3rd 
millennia BC (query from the Digital Atlas of Innovations). 










46 


Florian Klimscha 



Fig. 41 I Geographical selection process and repartition and frequency of pathologies from traction on 
catde skeleton in Central Europe in the 4th and 3rd millennia BC (query from the Digital Atlas of 
Innovations). 



Fig. 42 I Repartition and frequency of ploughing marks in the 4th and 3rd millennia BC (query from the 
Digital Atlas of Innovations). 
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Wagons seem to have been incompatible witb many societies, wbo eitber saw no use at all 
for tbem or decided tbat otber ways to transport goods were bettet. Tbe lengtby refusal to 
adopt tbe wbeel in Greece^“ and Egypt^^ is striking; wbeeled vebicles were obviously not 
tbe only cboice for transportation. Tbe record of wagon evidence is not continuous in tbe 
Near East, eitber, and tbere are several periods in wbicb tbe evidence seems to disappear.^^ 

Tbe complexity of wagon tecbnology was relatively low; it sbould bave been easy for 
most Neolitbic communities to build tbese simple macbines. Rotary motion (see above) 
was well known and did not ‘pusb’ or enable wagon tecbnology. Ratber, tbe development 
went tbe opposite way, insofar as tbe knowledge of wagons inspired new applications for 
rolling objects and pivoting axes. 

Tbe tecbnical know-bow required to construct a cbassis was certainly less complex 
tban tbat necessary for constructing a wooden longbouse (wbicb Neolitbic societies began 
doing in tbe 6tb millennium). One could, nevertbeless, argue tbat tbe construction of 
wbeels migbt bave caused some difficulties. Tbe introduction of bollow copper cbisels 
bas been brougbt forward as a direct prerequisite for tbe making of wbeels,mainly 
because of tbe association of two cbisels in Ebla witb a donkey and a wagon, dated 
around 2850 BC. In soutbeastern Europe, bollow cbisels are known from finds in Brono- 
Eisen,^'* Eajz in Transdanubia,^^ and Petralona,^^ as well as one at Teil Dipsis near Ezero, 
Bulgaria in a layer set into tbe late 3rd millennium because of analogies witb Troy III-V.^^ 
Even if tbe cbronological discrepancy makes clear tbat such cbisels cannot be connected 
witb tbe invention of tbe wbeel, tbey migbt be partially responsible for its takeoff.^^ It 
is remarkable tbat neitber tbe Early Neolitbic cultures of Central Europe nor tbe early 
Eunnelbeaker culture seems to bave produced flint cbisels, and tbat in tbese regions, 
cbisels appear later towards tbe end of tbe qtb millennium BC.^^ 

Tbe necessary knowledge to construct vebicles, to use animals to pull tbese ve¬ 
bicles, and to understand a pivoting axle was available between Central Europe and 
Mesopotamia in tbe qtb millennium BC, but did not result in tbe diffusion of a uniformly 
designed cart. Instead, combinations of tbe single components were included in local 
tecbnical Systems. 

Stefan Burmeister bas remarked tbat tbe different tecbnologies suggest tbat tbe idea 
and not tbe artifact was transferred,^® but I tbink it is possible to specify tbis even more: 
tbe available know-bow was used to produce objects tbat tbe socio-tecbnical substructure 
of tbe given societies could support, and tbese were adapted to tbe local environment. 
Eor instance, in tbe Alpine region, wagons witb an A-sbaped cbassis are tbougbt to derive 


70 The oldest evidence is still the model from Palaikastro, dating to the early 2nd millennium BC Couwel 
|i98i| Taf. 49,T52. 

71 The oldest find dates from the late 3rd millennium. Cf Quibell and Hayter 119271 frontispiece; also shown; 
Burmeister |2004b| , 23. 

72 E.g., in the Middle Euphrates region wagon models do not appear before the Early Middle Euphrat 3 
period, i.e., 2747/2625-2525/2492 calBC; cf Pruß 12015t Deckers, Drechsler, and Sconzo 12015t 420 Fig. 
14- 

73 Piggott 11983t 2 5. 

74 Hansen I20094 

75 Kalicz 11968t 47 plates 16-17; 19-21; Hansen |2oo9at 34-36. 

76 Hansen ^013t 162. 

77 Klimscha |20iot 114 Fig. 7. 

78 Hansen [20 1 3t 162. Simpler, flat chisels nevertheless happen to be found in earlier contexts, for instance 
at Arslantepe, dating to c. 3800-3400 BC (Frangipane et al. I2001P , and at Tall Hujayrat al-Ghuzlan, near 
Aqaba, Jordan, dating to 3650-3500 BC (Klimscha |20io| ). 

79 Brandt 109-126. 
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from the A-shaped travois^' from Reute-Schorrenried®^ and Chalain,*^ or the rock art 
from the Val de Fontalbe in Mont Bego.^"* 

With very few and ambiguous examples left outside, however, the evidence of the 
use of animal traction in cattle pairs correlates well with the overall innovation process 
of wheeled vehicles. Therefore, I would argue, the takeoff of wagons is the result of the 
wider availability of animal traction and, to a lesser degree, a better understanding of the 
economic usages of rotary motion, as well as the production of specialized woodworking 
tools. Vast areas of Eurasia were aware of the use of animal traction, but this knowledge 
led to very distinct Solutions visible in the archaeological record because it still had to 
he translated into local technical and ritual traditions. The chäine operatoire was simple 
enough to he moved between societies with grossly varying social complexity, and it could 
build upon technical knowledge that was widely known. Once established in a number 
of communities, the innovation could he scrutinized and easily transformed according to 
the requirements of different environments and social rules. The takeoff was remarkably 
quick, and within some 300 years cattle-drawn vehicles and plows were being brought 
into many areas between the North Sea and the Black Sea. The prerequisite for such a 
rapid takeoff should he a correspondingly high communication density within this area 
in the time preceding adoption. 


11 Modeling the innovation process of the wheel and the 
Wagon 

The aim of this paper has been to highlight a longue-duree perspective on the innovation 
process of the wagon, using the interoperable maps of the Digital Atlas of Innovation. The 
technical principles necessary to build wheeled vehicles were known since the Neolithic 
Revolution, and the knowledge of even explicit technical modules like the pivoting axle 
and the use of cattle to pull heavy objects was present significantly earlier than the takeoff 
period of the wagon. 


12 Conclusion: The secondary products revolution rethought 

The foregoing has established a connection between the technical evolution of the wagon 
and the circulation of know-how within a larger sphere of interaction, with the knowledge 
of traction as the major factor. This sphere can he defined independently by the repartition 
of pottery styles, lithic technocomplexes, or copper artifacts. It is constructed from several 
smaller interaction zones that may also have included the exchange of human resources. 
The technical know-how circulating within these zones was then transformed according 
to local specifications. 

A successive intensification of communication frequency and quality during the qth 
millennium can he demonstrated, and its peak correlates with the takeoff of the wagon 
in Western Eurasia, when evidence for animal traction and the wheel can he seen between 
the Persian Gulf, the Alps, the North Sea, and the Caucasus. Suddenly societies of grossly 
differing complexity (ranging from early States to egalitarian villages) seem to recombine 
their available know-how to produce wheeled vehicles. The analysis of the maps in this 
paper makes a monocentral diffusion very unlikely - even for Stimulus diffusion. When 
the available knowledge is widely available and already being continuously transformed, 

81 Schlichterle I2.0024 26. 

82 Mainberser |i997| , Fig. 8. 

83 Petrequin et al. |2.002j 60 Fig. 6-7. 

84 Petrequin et al. I2.0024 62 Fig. 9; Area jioii^ 74 Fig. 2; cf. also the extensive catalogue of Lumeley [200 
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it is more plausible to assume a more active role for all the participants in the networks 
within the discussed sphere of interaction. 

I do not want to propose multiple inventions, but instead to stress the polynodal 
infrastructure of the sphere of interaction. Such a network is not only continuously 
exchanging information, but also transforming it in the process. There is no single node 
emitting ‘the’ idea; rather, sets of ideas travel together with artifacts and people. This is 
how technical know-how is accumulated, and with techniques as simple as the wagon, the 
underlying idea can he used as a template to create region-specific technical Solutions. The 
different ways that animal traction was used - the two-wheeled carts of the Alpine region, 
the cattle-drawn sleds in the Near East, or the four-wheeled wagons in the Pontic area 
- can he understood as interpretations of this template. All deploy the combination of 
traction and vehicle, and optionally (!) the wheel. 

Stages of the innovation process of wheeled vehicles might therefore have taken place 
in different contexts and only for selected components of the technical System. Although 
some regions chose to construct different meanings for the innovation, this did not ex- 
clude them from adopting the original meaning at a later stage. The relative simple chaine 
operatoire of wheeled vehicles allowed societies to quickly transform any development 
Stage thereof to fit with locally reinvented components. A good example of this is the 
introduction of the battle cart as depicted on the Standard of Ur, which integrated a new 
form of traction that was originally developed in a completely different context. Other 
examples include the integration of the domestic donkey into the technical system^^ and 
the development in the Alps of wagons and travois with an A-shaped chassis.^^ 

Indeed, the wheel is the least important part of this technical set. In Egypt, the Eevant, 
and Syria-Mesopotamia, the set is used only rarely for vehicles. Nevertheless, the socio- 
technical relations within these societies make use of the principle in a multitude of ways: 
doors rotating on a door socket, cylinder seals, and the potter’s wheel, for instance. 

Eor a final look from a broader perspective, all data entries were classified according 
to whether they were evidence for vehicle movement, animal traction, or the wheel. Both 
the idea of vehicle movement by animal traction (Eig. and the wide adoption of the 
wheel (Eig. Q) correlate fairly well and seem to be closely connected. 

What was the Impulse responsible for the wagon’s takeoff? As I have shown, the 
technical components later used for the wagon were already in existence in earlier times, 
and as Burmeister has recently argued, it is very possible that the actual Invention of the 
wagon could have happened as early as the 5th millennium.^^ The evidence for the use 
of animal labor clearly favors such a view.^^ Nevertheless, the widespread appearance of 
wheeled vehicles and the plow between the North Sea and the Euphrates is a striking 
novelty only in the late qth millennium BC, and seem to confirm Andrew Sherratt’s 
concept of a Secondary Products Revolution.^^ 

This paper has shown that, for some parts of Europe, there is strong evidence that 
the visibility of the wagon is closely connected with its introduction, while for other 
parts of Eurasia, ideological changes are responsible for the evidence appearing in the 
archaeological record. 

Thus, two lines of thought converge: 

Either wagon technology could arrive as a package (traction -r plow -r wheel), or the 
necessary technical knowledge was already available. In both cases, the emergence of the 
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Fig. 43 [ Repartition and frequency of evidence for vehicle movement by animal traction in the qth and 3rd 
millennia BC (query from the Digital Atlas of Innovations). 



Fig. 44 I Repartition and frequency of finds of wheels in the 4th and 3rd millennia BC (query from the 
Digital Atlas of Innovations). 


Wagon resulted in experimentation with previously known technology and a variety of 
usages. 

The archaeological evidence Highlights many changes that might he connected with 
the intensified use of animal traction. Raising megalithic graves would definitely have 
been much easier using animal traction, and the context of the wagon tread marks at 
Flintbek clearly suggests the use of vehicles at some point during the construction. This 
intensification might have resulted in a dependency on such animal technology, and this, 
in turn, would explain the social innovations of using wagons in funeral rites. By this 
point, animal traction and the wheel would have become part of socioeconomic Systems. 

Yet this was not the end, but the Start of new innovation processes connected with 
other innovations: in the Near East, for instance, the combination of wagon technology. 
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the domestication of the donkey,^® and specialized close-combat weapons^^ was integral 
to the construction of the first battle carts and the transformation of warfare. 

These manifold changes were not caused by the wagon, of course, but the wagon was 
one part of a larger process that radically transformed Eurasia during the 4th millennium: 
the industry of heavy copper weapons and tools in the Balkans and the Carpathian 
Basin ceased to exist,as did the production of clay figurines^^, while writing, sealing, 
balance systems^"^ as well as the domestic donkey^^ appeared - but only in the eastern 
Mediterranean. 

Contact and small-scale change did not stop at the end of the 4th millennium. On the 
contrary, within the time span from 3500 to 2200 BC, it is difficult to clearly see periods 
without innovations - it is only from a modern, etic perspective that innovations like 
animal traction, wheels, and plowing are valued higher than halberds,^^ flanged copper 
axes,^^ Baniabic-type axes,^^ or stone stelae.^^ 

The implementation of key innovations like animal traction, the plow, and the wheel 
did have great long-term consequences, however, as Peter Bogucki has shownd°° social 
units that were able to monopolize the control of such innovations were able to accumu- 
late food, wealth, and possibly also political power. The subsequent transition from the 
Funnelbeaker ideology to the Corded Ware is connected with a shift from technical to 
social Innovation, and it might therefore he another worthy adventure to closely analyze 
the long-term effects of technical change in the 3rd millennium in a similar manner. 
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Numerous archaeological surveys have already contributed to the research of the sur- 
roundings of the ancient Nabataean Capital Petra (Jordan). The provided dataset forms 
the basis for further studies on the landscape Organization of the Petraean hinterland. 
However, a reevaluation of the data revealed, in some cases, greatly differing and inconsis- 
tently defined chronological specifications of archaeological sites. Researching the general 
landscape Organization of spatial strategies in the Petraean hinterland throughout time, 
such fundamental inconsistencies within the core archaeological dataset is a very critical 
methodological issue that needs to be addressed before following up larger research ques- 
tions. This contribution therefore quantifies such uncertain chronological Information 
and aims at offering definitions of the evidenced cultural periods that make the chrono¬ 
logical uncertainties inherent to the base dataset transparent for future research. 

Petra hinterland; chronology; chronological uncertainty; dating probability; archaeologi¬ 
cal surveys. 

Etliche archäologische Surveys haben bereits zur Erforschung des Umlandes der anti¬ 
ken Nabatäerhauptstadt Petra (Jordanien) beigetragen. Die erhobenen Daten bilden die 
Grundlage für weitere Studien zur Eandschaflsorganisation des peträischen Hinterlandes. 
Allerdings macht eine Neuauswertung der Daten zum Teil stark abweichende und un¬ 
scharf definierte chronologische Angaben der archäologischen Eundplätze deutlich. Eür 
eine diachrone Untersuchung der allgemeinen Eandschaflsorganisation und räumlichen 
Strategien im Peträischen Hinterland sind solche grundlegenden Unsicherheiten in dem 
archäologischen Kerndatensatz ein fundamentales methodisches Problem, das bearbeitet 
werden muss, bevor weiterführende Eorschungsfragen verfolgt werden können. Dieser 
Beitrag quantifiziert diese unscharfen chronologischen Informationen und zielt darauf 
ab, Definitionen der belegten kulturellen Perioden zu liefern, die die chronologische Un¬ 
schärfe der zugrundeliegenden Daten für weitere Eorschungen transparent machen. 

Petra Hinterland; Chronologie; chronologische Unschärfe; Datierungswahrscheinlichkei- 
ten; archäologische Surveys. 


I Introduction 

Every archaeological study dealing with large datasets faces Basic methodological chal- 
lenges that must be dealt with before it is possible to engage in further research. The 
archaeological study of the ancient landscape Organization of the Petra hinterland in 
modern-day Jordan is no exception. Numerous survey expeditions have already been car- 


The authors would like to express their gratitude to O. Nakoinz for offering valuable methodological advice 
at the initial stage of the quantification process of the chronological inconsistencies and for communicating 
this paper. Also, many thanks to L. Tholbecq who kindly provided the preliminary catalog of the Jabal Shara 
Survey for this study. We would also like to thank to the Excellence Cluster Topoi for accepting this paper 
for publication. Last but not least, we owe the two anonymous reviewers great gratitude for their immensely 
valuable comments on the original draft of this paper. 
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ried out in the immediate environment of the ancient Nahataean Capital, Petra, docu- 
menting rural archaeological sites ranging from the Iron Age to the Byzantine and Early 
Islamic Periods. In her seminal work for further understanding rural Petra, P. Kouki 
was ahle to aggregate the various survey resultsd Since her work focuses on rural Settle¬ 
ments and land use strategies in the Petra region only, a more detailed study of other 
archaeological sites within Petra’s surroundings should aim at more comprehensively 
researching overall, military and non-military, strategies of spatial Organization in and 
around Petra. Following this research perspective, a re-evaluation of the original survey 
data has revealed two major methodological issues. First, the various survey data follow 
immensely differing site typologies. Without fitting the various site types into a more 
rigid and consistent site Classification System, any comparative analysis would offer only 
crude results. Second, the dating of archaeological sites within the Petra area is hased on 
the sometimes greatly differing chronological Systems defined hy the different surveys. 
The issue of varying chronological Systems appropriated hy different archaeological hase 
datasets is not unique to the survey data availahle for the Petraen hinterland, hut is a 
rather common methodological prohlem faced hy other regional landscapearchaeologi- 
cal studies as well and these offer various Solutions to this fundamental methodological 
challenge.^ 

As part of F Hahn’s comprehensive study on the various surveys carried out in the 
environs of Petra, the main focus of his work was particularly concerned with the chrono¬ 
logical Information provided hy the original survey data.^ By applying the method of 
chronological shifl, Hahn was ahle to expose an alarming chronological distortion within 
the dating of the numerous archaeological sites. Although the various chronological Sys¬ 
tems of the original surveys seem to roughly follow conventional historical datings of 
cultural periods, the surveys’ dating of the same cultural period can, in some cases, vary hy 
centuries. When researching the spatial Organization of archaeological sites and features 
in the Petra area throughout time, the uncritical appropriation of dating information 
provided hy the original surveys would result in an extremely distorted archaeological 
model of rural Petra chronologically. 

The aim of this study is therefore to propose a methodology that is not only ahle 
to work out the various chronological inconsistencies and temporal uncertainties of the 
original survey data, hut also to present a more transparent and valid definition of the 
different cultural periods evidenced within the Petra hinterland. 


2 Previous Research 

In the past decades, Petra has heen the focus of vast archaeological research. However, 
such studies have focused mostly on Petra’s urhan environment alone and the immediate 
surroundings of the ancient city were, until recently, of no primary interest to modern 
archaeological research projects."* 


1 Kouki I2.014 Since then, both Hahn I2.014I and Wenner [2.0 1 sl also researched aspects of Petra’s hinterland 
based largely on survey results. 

2 For an example dealing with ancient Crete, see Gkiasta |Ioo 81 161-167. Also see Farinetti lioii^ 35-39, for 
how she dealt with the issue within her study on ancient Boeotia. For an insightful methodological 
contribution on how to tackle problematic issues of site contemporaneity within larger settlement- 
pattern studies, see Dewar I1991I as well as the discussion that followed between Kintigh and Dewar 
(Kintigh [i994| and Dewar [19^ . Finally, for another project studying regional archaeological landscapes 
in the Middle East and facing similar chronological inconsistencies within the archaeological dataset, see 
Lawrence, Bradbury and Dunford |z.oi 4 

3 Hahn [ 2.014 

4 Kouki FÖT2I , 15, 46-54. 
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From the i9th Century onwards, however, the earliest explorers of Petra extensively 
travelled and researched the archaeological heritage of the immediate surroundings of 


Survey 

Date 

Total Amount of 
Sites Surveyed 

Selected Literature 

Petra and environs (conducted 
by Alois Musil) 

1896-98, 1900-1902 

V.? 

Musil I1907I 

Petra and environs, Bayda, 

Udruh, Sadaqa, Ma’an 
(conducted by Rudolf Brünnow, 
Alfred von Domaszewski) 

1897-98 

? 

Brünnow and Domasze- 
wski I1904I 

Petra and environs (conducted 
by Gustaf Dalman) 

Early 20th Century 

? 

Dalman I1908I 

Petra urban center, Jabal Haroun 
area (conducted by Theodor 
Wiegand and the Deutsch- 
Türkisches Denkmalschutz- 
Kom mando) 

1914-1918 

? 

Bachmann et al. I1921I 

Petra region (conducted by Nel¬ 
son Glueck) 

I93OS 

? 

Glueck I1934I; Glueck 
Ii21il Glueck 

Glueck I1945I 

Petra region including Sabra, 
Abu Kusheibeh, Saddaqa, Umm 
Rattam etc. (conducted by Man¬ 
fred Lindner) 

Since the 1970s 

? 

Lindner I1987I Lindner 
I1992J; Lindner and Zeitler 
I1997I Lindner, Hübner, 
and Hübl hoocl Lindner 
1 ^ 0 ° 3 l 

Edom Survey (conducted by 
Stephen Hart) 

1984-1985 

115 

Hart and Faulkner 11985t 
Hart I1987I 

Udruh Region (conducted by A. 
Killick) 

1980s 

200 

Killick|i98l Killick |i98^ 
Killick and Hadidi I1987I 

Aqaba - Ma'an Survey (con¬ 
ducted by W J. Jobling) 

since 1980 

? 

lobling |i? 82|; Jobling 

11983t Jobling 

|i 984 lobling|i 985 l 

Beidha Ethnoarchaeological Sur¬ 
vey (E. B. Banning and Ilse 
Köhler-Rollefson) 

1983 

63 

Banning and Köhler- 
Rollefson 11983t Ullah 

Hisma, Ras an-Naqb, Aqaba 
(conducted by David Graf) 

1978 

? 

Graf|i979t Grat|i992j 

Petra - Aqaba (conducted by 
David Graf) 

1986-89 

? 

Graf|i992t Grat|i995| 


{continued on nextpage) 
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Survey 

Date 

Total Amount of 
Sites Surveyed 

Selected Literature 

Southeast Araba Archaeological 
Survey (SAAS) (conducted by 
Andrew M. Smith II) 

1994, 1996, 1998 

330 


A. Smith 11 . |20io| 

Dana Archaeological Survey 
(DAS) (conducted G.M. 

Findlater) 

1994-1996 

400 


Findlater I2003I 

Jabal Shara Survey (JSS) (con¬ 
ducted by Laurent Tholbecq) 

1996-97 

160 


Tholbecq hooit Tholbecq 

Archaeological Survey of the 
Wadi Musa Water Supply and 
Wastewater Project (WMWS) 
(conducted by Khairieh Amr et 
al.) 

1996, 1998-2000 

132 


‘Amr, al-Nawafleh, and 
Orarhi 11996t ‘Amr, al- 
Momani, et al. I1998I 
‘Amr and al-Momani 
hooil 

Bir Madkhur Project (BMP) 
(conducted by Andrew M. 
Smith II) 

since 1997 

25 


A. M. Smith 11 . |z.007t A. 
Smith 11 . hoicl 

Udruh Region (conducted by F. 
Abudanh) 

2003-2004 

336 


Abudanh I2006I 

Finnish Jabal Harun Project 
(FJHP) (conducted by J. Frösen) 

1998-2005 

189 (Gore Area); 
172 (Extended 

Area) 

Kouki and Lavento I201 3I 

Ayl to Ras an-Naqab Archaeolog¬ 
ical Survey (ARNAS) (conducted 
by B. Macdonald) 

2005-2007 

389 


MacDonald I20 1 5I 

MacDonald, Herr, 

Quaintance, Clark, et al. 

Shammakh to Ayl Archae¬ 
ological Survey (ShamAyl) 
(conducted by B. Macdonald) 

2010-20II 

366 


MacDonald, Clark, et al. 
I2016I MacDonald, Herr, 
Quaintance, al-Haja, et al. 
hont MacDonald, Herr, 
Quaintance, and Lock 
hoiol 

Udruh Archaeological Project 
(UAP) (conducted by M. 
Driessen and F. Abudanh) 

2011-2014 

? 


Driessen and Abudanh 

I2015I 

Petra Area and Wadi Slaysil Sur¬ 
vey (PAWS) (conducted by S. Al- 
cock and A. Knodell) 

2010-2012 

1032 ‘ 

‘Features” 

S. E. Alcock and Knodell 

Eöi^ 

Petra Hinterland Survey Project 
(PHSP) (conducted by W. M. 
Kennedy and S. G. Schmid) 

2016 

165 


Forthcoming 


Tab. I I List of archaeological surveys conducted in the Petra area since A. Musil. 


the city.^ Shortly after the rediscovery of the ancient ruins of Petra hy the Swiss explorer 
J. L. Burckhardt in 1812^, various expeditions were carried out in the larger Petra area 


5 Kouki |2.oi2t 54. Such travels were often embedded within the emerging brauch of biblical archaeology 
at the time. 
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that can be considered as the first archaeological and ethnological “surveys” of the region. 
Within the core research area of the study region (see below) a total number of 24 surveys 
starting from the late i9th Century to the present day can be listed (table |^)7 

As P. Kouki already worked out, research interest in rural Petra ceased after N. 
Glueck’s explorations in the 1930s.® Only with the work of M. Lindner and his team 
starting in the 1970s, did archaeological research extend the city limits of urban Petra. The 
various surveys applied different methodologies, adopted different detailed chronologies 
and were interested in various time periods ranging from the Palaeolithic to the Islamic 
Period. However, all surveys generally aimed at determining political, economic and 
social changes over time within the specific survey areas. They were interested in defining 
changes in fand use, property situations, changes of the natural environment and the 
climate and - particularly in the case of surveys interested in the Nabataean-Roman 
Period - attempted to clarify the process of Nabataean sedentarization.^ In total, over 
3000 archaeological sites were documented.^® 

However, no attempt was made to comprehensively study the various survey data and 
synchronize the different survey results before P. Kouki in 2012.^' Kouki’s work forms 
a major contribution to the study of rural Petra, Nabataean-Roman settlement patterns 
and ancient land use strategies in the region within a 20km radius around the city that 
Kouki defines as the scope of the Petraean hinterland'^. This definition is based on the 
fact that the 6th Century AD Petra Papyri mention both Udruh (Augustopolis) as well as 
Sadaqa (Kastron Zadacathon) being within Petraean Jurisdiction in terms of taxation, 
which corresponds well with Lindner’s earlier proposition of the extent of “Greater 
Petra” supposedly having a radius of at least 20km around the city in Nabataean-Roman 
times.^^ While realizing that this Suggestion for the Petraean hinterland is problematic, it 
nevertheless is taken as the core study area for this paper.^"^ 


3 Methodological and Analytical Issues 

While Kouki’s work remains an extremely important contribution to the understand- 
ing of Nabataean-Roman settlement strategies, her study deals with settlement patterns 
without offering an in-depth contextualization of the various other archaeological sites 


6 Stucky |20 i 4 

7 This list excludes smaller private travel ventures to the region. Also note that it is impossible to give a 
complete and detailed description of each survey in this format. Table |i] shall serve only as a general 
OverView with the most important literature cited. 

8 Kouki I2.0124 46. 

9 For a more detailed overview on the specific research aims of the various surveys, see the literature cited 
in table |i| 

10 This count excludes the approx. 1000 features documented by the Petra Area and Wadi Slaysil Survey 
(PAWS) between 2010 and 2012 (see https;//brown.edu/Departments/Joukowsky_lnstitute/tieldwork/ 
bupap/8497.html (visited on 15/02/2017)) since these are not yet published. So far, the published results 
of PAWS mostly deal with pottery densities and highlight singulär archaeological features only (compare 
S. E. Alcock and Knodell |20i2j ). Also, it is not possible to give an exact number of sites documented by 
the early travelers’ within the Petra region. However, most of these are also covered by the more recent 
surveys. 

11 Kouki 

12 Kouki [20124 17. 

13 Kouki [20124 17; Lindner [19924 266. 

14 For further thoughts on defining the limits of Petra’s hinterland, see Kennedy [20164 Generally, however, 
the described rationale for defining the 20 km radius as the study area has to be considered carefully and 
the so called edge effect it may have on the observed pattem of archaeological sites recognized. Without 
being able to go into too much detail in this contribution, it should be noted that the general site pattem 
of the Petra area fundamentally remains the same once leaving the limits of the 20 km radius. 
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that were documented within the Petra area.^^ In order to continue Kouki’s work, it is 
necessary to comprehensively study overall strategies of spatial Organization in Petra’s 
immediate surroundings, thus allowing a general reassessment of its actual political, 
economic and social areas of influenced^ However, there are very Basic methodological 
issues that must he considered before conducting such studies. These issues concern 
mostly the problem of the differing site classifications and chronologies within the 
original survey data. In order to perform comparative spatio-temporal analyses and to 
receive results going beyond simple site distribution maps, it is first necessary to create a 
consistent base dataset.^^ Otherwise, a comprehensive comparison and archaeological or 
historical contextualization of site types throughout time is not possible. Since it would 
overreach the limits of this contribution, the issue of differing site classifications can only 
he touched very briefly: Based on the various surveys listed above, almost 800 original 
site types were documented within the Petra region. Seemingly, no standardized site 
Classification System was established. Each survey follows its own site definitions, and even 
these are not always consistent. This is a major problem when attempting to study the 
various survey results together.^^ Additionally, the same inconsistencies can he observed 
for the chronological periodizations of the various surveys. The problem of the differing 
chronological Information of archaeological sites as well as the general difficulties when 
researching diachronic trends of large spatial datasets is therefore apparent. 

Attempting to meet similar issues, S. Alcock analyzed aspects of chronological shifts 
as well as chronological continuities within her study on Roman Greece.'^ In order to 
clarify the different chronological shifts from one cultural period to the next, Alcock 
considered each larger cultural phase separately and counted the total amount of sites 
dating to subdivisions of that cultural phase.Additionally, she researched chronological 
continuities by evaluating how many sites are evidenced in two or more cultural periods.^^ 
Taking on Alcock’s approach for Roman Greece, F. Hahn researched the various survey 
data of the Petra region in terms of chronological shifts as well and established that 12,27% 
of all evidenced sites date to the Iron Age II Period, 32,64% to the Nabataean Period, 
28,36% to the Roman Period, 23,75% to the Byzantine and only 2% to the Early Islamic 
Period.^^ A more detailed subdivision of these cultural phases appeared to he difficult. For 


15 Although Kouki was able to incorporate the surveys listed in table |i], the full data of the JSS, ARNAS, 
ShamAyl, the UAP, PAWS and the PHSP were not yet available at the time of the publication of her work 
in 2012. More importantly, however, Kouki interpreted archaeological sites as Settlements only if the 
building remains were structurally significant and if they could be dated by surface pottery. Furthermore, 
structures that suggested cultic, funerary or military use were excluded from her analysis (see Kouki [20124 

78-79)- 

16 This study is currently part of a larger, on-going research project by W. M. Kennedy. 

17 On how Kouki dealt with this problem and how she created her dataset, see Kouki [20124 77-84. 

18 This site Classification will be presented in detail in the final publication of Kennedy’s doctoral research 
project. It shall be noted, however, that for the purpose of this paper the differing site classifications were 
not important. For the quantification of chronological uncertainties inherent to the original survey data, 
the various chronological Information of all archaeological sites were evaluated - independent of site 
type - since the differing site classifications had no impact on the dating of the sites. 

19 S. Alcock [ 1991)4 56-58; 56, Table 4. For other examples on how to deal with chronological uncertainties, 
see footnote 2 above. 

20 S. Alcock |i9^ 56-58; 56, Table 4. For example, there might be 15 sites that date to the Iron Age. However, 
two of these sites actually date to the Iron Age I Period, 13 to the Iron Age II and one site to the Iron Age 
III Period. 

21 S. Alcock [199^ 56-58; 56, Table 4. For example, how many (Late) Nabataean sites were also occupied in 
the (Early) Roman Period. 

22 Hahn För^ 2.9-36. Reaching a total number of 1777 sites, Hahn considered sites from the Edom Survey, 
the Beidha Ethnoarchaeological Survey, Southeast Araba Archaeological Survey, the Dana-Showbak- 
LH2E Survey, the Jabal Shara Survey, the Archaeological Survey of the Wadi Musa, the Bir Madhkur 
Project; F. Abudanh’s Survey, the Finnish Jabal Harun Project based on P. Kouki’s Settlement model 
from 2012 and the Ayl to Ras-an-Naqb Archaeological Survey. 
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example, only 31% of all Roman sites are further difFerentiated chronologically between 
Early and Late Roman. For the Byzantine Period, only 17% of all respective sites were 
further distinguished between Early and Late Byzantine. 

In terms of chronological continuities, the inherent inconsistencies within the survey 
data allowed to evaluate only an unrepresentative 10% of the total amount of survey 
sites.Based on this, only 0,9% of Iron Age II A-B sites continued to exist in the Iron 
Age II C Period, only 2,2% from the Iron Age II C Period to the Hellenistic Period, only 
3,45% from the Elellenistic to the Nabataean Period, 58,19% from the Nabataean to the 
Roman Period, 29,7% from the Roman to the Byzantine Period and, finally, only 6,9% 
from the Byzantine to the Early Islamic Period.^^ Due to the above mentioned inconsis¬ 
tencies within the original survey data, however, such analyses can only ofFer limited and 
problematic information on chronological shifts and continuities. Additionally, only the 
evidenced cultural phases were considered, without taking the dilFering chronological 
phasings of the individual research projects into account. This is a major issue since, 
in some cases, the definition of cultural phases can vary significantly: Highlighting 
only the Nabataean and Roman phases, Fig. shows that Abudanh, the Ayl to Ras an- 
Naqab Archaeological Survey (ARNAS) and the Shammakh to Ayl Archaeological Survey 
(ShamAyl) define both periods to run at least from the mid-first Century BC to the end of 
the 3rd/ beginning of the 4th Century AD. 

Other surveys define the Nabataean Period to mostly cover the ist Century BC and 
AD and the Roman Period to begin with the early znd Century AD and ending in the 
late 3rd Century AD following more conventional historical chronologies.^^ Any attempt 
to synchronize these chronological Systems faces huge methodological problems. For 
her study of 160 Settlement sites, Kouki’s solution was to transform culturally defined 
chronological phases into their respective centuries when possible.^^ However, Kouki 
bases her chronological analysis of sites in the Petra hinterland only on settlement data 
from the Archaeological Survey of the Wadi Musa (WMWS), Abudanh’s Survey as well 
as from the Finnish Jabal Harun Project (FJHP), where both cultural periods as well as 
the respective time spans of these periods are mentioned in the original survey reports.^^ 
While the approach of associating cultural periods to respective centuries is valid, Kouki’s 
analysis is, first, limited to settlement sites only and therefore does not cover other 
site classes. Second, survey data from other survey reports which date sites by cultural 
periods only are not included, thus potentially leading to an over-simplification of the 
chronological development of site distributions within the Petra region. It was therefore 
necessary to develop a new and more refined methodology in order to reconstruct a more 
methodologically coherent archaeological model of the Petra hinterland throughout 
time. 


4 Quantifying Chronological Inconsistencies 

Without approaching these problematic methodological issues mentioned above, any 
large-scale research on spatial and chronological developments of rural Petra is method¬ 
ologically questionable at best. The chronological inconsistencies within the surveys 
of the Petra region may even question the scientific validity of diachronic analyses of 


23 Hahn \loi 4 , 36. 

24 Hahn I2.014 36- 

25 Hahn ^03 36. 

26 Parker FÖÖ4 5-24, 332, Table 2.1; Fiema and Jansson \L002i Homes-Frederique and Hennessy |i986t Sauer 

1-5- 

27 Kouki I2.014 80-82. 

28 Kouki I20124 80-82. 
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Fig. I I The varying ränge of the Nabataean and Roman Periods as defined by the different surveys. 


site distributions. This is a methodological challenge that many archaeological research 
projects face, pardcularly when dealing with large spatial datasets as in this study.The 
larger and more diverse the dataset grows, the more difficult it becomes to deliver a 
comprehensive chronological and site typological System. Particularly with large spatial 
datasets, archaeological periods are often broadly defined, with the consequence that 
accuracy and precision is relatively low. Also, the dating of sites is often primarily based 
on diagnostic archaeological artifacts such as surface pottery (which is mostly the case in 
this study). This is, in itself, already problematic, as it inherently causes a certain amount 
of fuzziness into the dating quality of sites.^°. It is therefore impossible to establish an exact 
Start and end point for chronological periods. The distinguished archaeological periods 
[time Spans) are often unsubstantiated or follow imprecise definitions.^' Additionally, 
these time spans are then correlated with loosely defined cultural periods or categories 
such as “Early Roman” or “Late Byzantine” (see below). These temporally blurred or fuzzy 
periods are defined in order to öfter more detailed information on the dating of archaeo¬ 
logical sites and to guarantee temporal comparability for further research.^^ However, the 
limits of such chronological sequencing as explained above are only rarely recognized by 


29 Crema |z.oisfc Nakoinz [2.014 189-190. For further references also see the literature cited in footnote 2. 

30 Crema EöiSl 315; Lyman and O' Brien [zood That beingsaid, there are neverthelessother datingelements 
that were considered for a site’s dating. In addition to surface pottery, archaeological sites recorded by the 
various surveys were also dated by numismatic, architectural as well as epigraphical and literary evidence. 
For a brief overview on the challenges of dating archaeological sites according to surface material see e.g. 
Kouki [2014 28-29. 

31 Crema31S. 

32 Nakoinz [2014 190. 
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archaeological research projects.^^ Since the primary aim is to conduct methodologically 
responsible diachronic spatial analyses for the Petra Hinterland, it was first necessary to 
create a consistent spatio-temporal System into which the available survey data (see table 
above) was classified. Subsequently, the survey data was categorized into three classes: 

Survey ClassA-. Survey data giving coordinate information^'*, pre-defined time spans of 
archaeological (cultural) periods with Start and end point as well as the respective periods 
per archaeological site 

Survey Class B: Survey data giving coordinate information, but mentioning cultural 
periods per archaeological site only (without pre-defined time spans)^^ 

Survey Class C: Survey data without coordinate information and mentioning cultural 
periods per archaeological site only.^^ 

The particular problem for this study is first, that the relevant surveys of Class A 
share common or similarly defined cultural periods such as “Nabataean” “Roman” or 
“Byzantine” on the other hand however, the respective time spans differ sometimes 
significantly (see above Fig. Therefore, a diachronic comparison of site distributions 
would entail a disturbing chronological blur. Secondly, as the time spans of these defined 
cultural periods vary from survey to survey, it is impossible to fit the purely culturally 
defined periods of Class B survey data into a respective time span from Class A surveys.^® 
However, without determining time spans for Class B survey data, these datasets cannot 
be integrated into spatio-temporal analyses in a methodologically responsible fashion. 
Thus, without recognizing and tackling these inherent chronological problems within 
the base dataset, any spatio-temporal analysis will offer flawed or misleading results (see 
above). The following section therefore elaborates on how these methodological issues 
may be confronted: 

I. Acquiring the Base Dataset. Acquisition of spatio-temporal information of all survey 
classes. In this Step temporal information is also provided with dating values (see 
below).^^ 

33 Crema^ö^ 314-315. 

34 This study conducts all spatial analyses in an UTM 36N environment. 

35 Survey data of Class B may sometimes also give information on the time spans of the respective cultural 
periods per archaeological site. In such cases, these count as Class A. 

36 This paper will be dealing with Survey Classes A and B only. However, if survey data of Class C 
would mention pre-defined time spans of archaeological periods with Start and end point as well as 
the respective periods per archaeological site, these survey data would then count as Class A. Naturally, 
these data would not provide spatial information. 

37 The Same applies to site classifications. The relevant surveys rarely follow a consistent and uniform site 
Classification. In Order to compare the relevant datasets functionally however, it was necessary to create 
an own site Classification, to evaluate all sites manually and fit them into the greater Classification. As 
described above, the results of this paper are not affected by differing site classifications and are therefore 
also valid if other research projects introduce a different site Classification System. Additionally, while 
reevaluating the sites functionally, the original site Classification was also listed in order to guarantee 
transparency. 

38 An alternative - and significantly easier - Option would have been to predefine a new generally valid 
chronological System for this study and simply fit the survey data into that greater System. However, not 
only would this have not solved the problem of temporal fuzziness, instead it would have increased it 
and rendered further spatio-temporal analyses faulty. 

39 At this point it is necessary to dehne a temporal resolution or scale. In this study, the century-based 
temporal resolution was broken down to decades in order to receive a better temporal resolution and to 
better grasp cultural periods such as “Early Roman” or “Late Nabataean” as well as temporal overlaps. 
The important issue of temporal resolution deserves a more detailed discussion than can be provided in 
this contribution and must be followed up in farther-reaching studies on the subject matter. For now, 
the reader should be aware that the choice of temporal resolution or the scale of the chosen time spans 
can have a signihcant impact on the general result of any diachronic quantitative analysis. E.g. this is very 
insightfully highlighted by Wilson |z.oi 4 , 147-155 and his reevaluation of studies on Mediterranean ship 
wrecks. 
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2. Selection Process. Class A survey data is filtered according to cultural periods and their 
respective time spans as stated in the original survey data. 

3. Quantifying Chronological {Un)Certainties. The dating values of each stated cultural 
period and respective time spans are quantified. 

4. Creating the Quantified Spatio-TemporalBase Dataset. The quantified time spans of Class 
A survey data are applied to the cultural periods from Class B data. 

(a) Acquiring the Base Dataset 

There are various approaches on coding temporal Information.However, one particular 
coding method was conducted in this study which suited the availahle information hest. 
Within the Class A survey data, archaeological sites can either he assigned to one cultural 
period (e. g. “Nahataean”), consecutive periods without interrupted temporal intervals 
(e.g. “Nahataean to Roman”) or various periods with interrupted temporal intervals (e.g. 
“Iron Age” “Nahataean” “Byzantine”). Particularly for the latter example, the hest coding 
method for Class A survey data was O. Nakoinz’ “Stufenhelegung mit unterhrochenem 
Intervall”"*' This method simply assigns Boolean values for each evidenced cultural period 
and its respective time span as defined hy the different Class A surveys. The unit of a 
time span is termed here as a “time hlock” [tb) and is measured in decades. The Boolean 
value “0” signifies “Period not evidenced” and “1” equals “Period evidenced”"*^ The same 
principle applies for the respective time span of all cultural periods as stated in the Class 
A survey reports. For example, a site might he dated to the Nahataean period (N [= 
Nahataean]: i), which was predefined as ranging from 100 BC to 106 AD."*^ Since a time 
span’s time block is measured in decades, this would mean that the decades 100 BC, 90 BC, 
80 BC... 100 AD would receive the Boolean value “i” For sites that are dated to consecutive 
cultural periods, e.g. from the Nahataean to Roman Periods (N:i, R [=Roman]:i), the 
entire time span of both periods would simply receive the Boolean value “i” However, for 
sites that are dated to various periods with interrupted temporal intervals, e.g. sites dating 
to the Iron Age, Nahataean and Byzantine periods (lA [=Iron Age]:i, N:i, B[=Byzantine]: 
i), the time spans of each evidenced period receive the value “1” and the time spans which 
are not evidenced simply receive the value “0” 

However, some sites reported in the availahle Class A surveys could not he dated into 
a cultural period (and thus also into the period’s defined time span) with certainty. In 
the survey reports, this is signified by expressions such as “probably Iron Age” “possi- 
bly Nahataean” or “Roman (?)”"*"*In order to meet these concessions from the original 


40 For a discussion on the various coding options, see Nakoinz [2.014 191-194. In addition to the method 
described here, Nakoinz proposes four other options for coding chronological information. One, termed 
“Herkömmliche Datierung” structures data that date to one cultural date only. Therefore, this approach 
is too simplistic for the data analyzed in this study. Nakoinz’ “Stufenbelgung” also defines Boolean 
values for evidenced cultural periods, but only assigns them to data that are continuously evidenced 
in consecutive cultural periods. Basically, the applied “Stufenbelegung mit unterbrochenem Intervall” 
is the same, the only dilference being that it also takes non-evidenced cultural periods into account. 
Another Option would be to Code chronological information by defining real dating probabilities. While 
this would be the ideal solution, the various inconsistencies within the original survey data of this study 
- particularly the dating qualities - do not allow defining a precise probability value of a site dating to a 
particular period without previous analysis. As described above, the chronological information at hand 
firstly follows a Boolean logic of true or false. Therefore any further coding options based on dating 
probabilities, as also proposed by Nakoinz, are not applicable for the data of this study. 

41 Nakoinz [2014 i93- 

42 Nakoinz [2014 192.- 

43 Abudanh [2004 , 201. 

44 See for example Abudanh [2006t 418-419: Abudanh Survey Site Nr. 042 is “probably Nahataean.?” and 
Abudanh Survey Site Nr. 043 “Nahataean.?’! 
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surveyors, aspects of fuzzy logic were followed that was first developed by L. A. Zadeh."^^ 
Zadeh recognized that it is not always possible or necessary to apply absolute Boolean 
values of “true” or “false”'^^ Fuzzy logic allows us to use uncertain or so called fuzzy values. 
In such so called fuzzy cases described above, the original surveys were not able to give 
an exact dating for archaeological sites, however the provided Information nevertheless 
suggest an inclination towards a specific cultural period. Still, the dating of these sites 
obviously could not be given with absolute certainty in terms of “Period evidenced” or 
“Period not evidenced” i.e. when the Boolean values of “o” and “i” would apply. Absolute 
Boolean Statements of “true” or “false” are not possible in such cases and these fuzzy cases 
must receive different dating values. Therefore, “0,5” was defined as a fuzzy dating value 
signifying chronological uncertainties stated in the original survey reports."*^ The fuzzy 
dating value “0,5” was chosen since it expresses a 50-50 chance that the respective sites 
are dated in the stated cultural period, therefore meeting the concessions of the original 
surveyors best in our opinion. It was then possible to assign these fuzzy values in the same 
manner as giving Boolean values for cultural periods and their respective time spans. 

The dating values “0” “0,5” and “1” were thus assigned to the cultural periods and their 
respective time spans for each dated archaeological site of Class A survey data (table §). 
This process corresponds to the second step 4.2. Selection Process as stated above. 


Survey Specifics Cultural Phases Respective Time Spans of Cultural 

Phases (century-based) 


Survey 

Site Nr. 

Site Type 

N 

R 

B 

ist 

Century 

BC 

ist 

Century 

AD 

2nd 

Century 

AD 

[Class A 
Survey] 

[Class A Sur¬ 
vey ]_Nr. 001 

[Site Type 
A] 

0 

I 

0 

0 

I 

I 

[Class A 
Survey] 

[Class A Sur¬ 
vey ]_Nr. 002 

[Site Type 
B] 

I 

0 

0 

I 

I 

0 

[Class A 
Survey] 

[Class A Sur¬ 
vey ]_Nr. 003 

[Site Type 
C] 

0 

0 

I 

0 

0 

0 

[Class A 
Survey] 

[Class A Sur¬ 
vey ]_Nr. 004 

[Site Type 
C] 

0:5 

0 

0 

0,5 

0,5 

0,5 

[Class A 
Survey] 

[Class A Sur¬ 
vey ]_Nr. 005 

[Site Type 
A] 

I 

I 

I 

I 

I 

I 

[Class A 
Survey] 

[Class A Sur¬ 
vey ]_Nr. 006 

[Site Type 
B] 

I 

0 

0,5 

I 

I 

0 


Tab. 2 I Example showing how to dehne the fuzzy and Boolean dating values to Class A survey sites 
according to cultural periods and their respective evidenced centuries (only showing from the ist Century 
BC to the and Century AD). N= Nabataean; R= Roman; B= Byzantine. 


45 Zadeh |i96sl Other landscapearchaeological studies also applied aspects of fuzzy logic for deconstruct- 
ing chronological inconsistencies. See for example Farinetti [20 1 1| , 35-39 and Farinetti, Hermon, and 
Niccolucci ^öTcl 

46 Nakoinz |20i2{ , 197-199; Crema, Bevan, and Lake |20ict 1120; Zadeh 11965! 

47 The fuzzy dating value of “0,5” therefore lies between “o” for “Period not evidenced” and “i” for “Period 
evidenced” 
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4.1 Quantifying Chronological (Un)Certainties 

In addition to establishing an exact time span for each cultural period of survey data that 
includes a statt and end point, the aim was to define the temporal ränge of (un)certainty of 
the existence of an archaeological site at a particular time block (decade) and not simply 
stating the presence or absence of an archaeological site with absolute certainty."'® This 
allows US to further quantify the differing chronological Information of the available 
survey data and use these results as the basis for the definition of cultural periods for 
further studies. Based on the assigned fuzzy and Boolean dating values, a cultural phase 
[px) should state the existence or frequency value (/ ) of each time block for each given 
cultural period expressed somewhere between “0” (“absolute certainty of non-existence”) 
and “i” (“absolute certainty of existence”) as probability values."^^ The definition of a 
cultural phase therefore no longer follows a binary (Boolean) logic, but is rather based 
on fuzzy logic as explained above.^° 

At this Stage, other studies propose applying the so-called aoristic weighting method or 
aoristic analysis. Aoristic analysis was first developed in criminology by Ratcliffe and under- 
lies similar principles of fuzzy logic/^ The method was later adopted for archaeological 
research purposes by Johnson, enabling archaeologists not only to define the linear length 
or duration of a fuzzy dating period, but also to further quantify it.^^ The advantage of 
the aoristic method is that chronologies are not considered relatively, but encompass an 
absolute time scale, allowing the combination of chronological Information from both 
scientific and typology-based dating methods/^ However, the method requires a pre- 
defined time span with fixed Start and end points.^"* In this study, the aoristic method 
may be applied for the different cultural phases of Class A surveys, but (a) the dating 
probability of cultural phases of singulär surveys is of minor interest for this study since 
the aim is to achieve a cumulative probabilistic dating of cultural phases based on all 
Class A survey data, and, more importantly, (b) even Class A survey data have numerous 
exceptions within their definitions of cultural periods, which exceed and/ or fall behind 
the predefined time span stated in the survey reports. Therefore, the required predefined 
time spans are inherently fuzzy and do not meet the prerequisites for applying the aoristic 
method. Instead, this study calculated the cumulative probabilistic dating of cultural 
phases as follows: 

Once the fuzzy and Boolean dating values were assigned to all Class A survey data, 
each evidenced cultural period (and its respective time span) were selected (compare Step 
4. 2. above) and evaluated individually. The sum of all fuzzy and Boolean dating values 
[SumDVtb) for each time block [tb) evidenced per cultural phase for all Class A survey 
data was then calculated. Each time block per cultural phase thus first received summed 
dating values. Subsequently, the existence or frequency value / per time block [tb) of each 
cultural phase was defined as the proportion per cultural phase. More precisely, it was 
calculated by first multiplying each existence or frequency value / with the one percent 
value of the total number of sites evidenced for a phase [Sx)- Each result was then divided 
by 100: 


ftb 


{SumDVtb * Sx) 

lÖÖ 


48 Bevan, Crema, et al. I2.013I , 40; Crema [2014 448; Crema, Bevan, and Lake [2.014 1120. 

49 Nakoinz [2014 193; Crema, Bevan, and Lake [2014 1120. 

50 Nakoinz [2014 i93- 

51 Bevan, Crema, et al. [2014 40; Crema Epi 4 448; Nakoinz [2014 193; Crema, Bevan, and Lake [2014 1120; 
Mischka [2004 Ratcliffe [2004 

52 Johnson [2004 

53 Nakoinz [2014 i93- 

54 Nakoinz [2014 193; Crema [2014 448; Crema, Bevan, and Lake [2014 1 120. 
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The existence values ftb signify the probability values for the dating of a phase px within 
each time block (decade) of that phase, expressed by values ranging from o (“absolute 
certainty of non-existence”) to “i” (“absolute certainty of existence”). Each cultural phase 
Px evidenced by Class A survey data was then simply defined as the maximal temporal 
ränge of the ftb values for each given phase: 

length_Px = max. temporal ränge {ftb) 

In Order to facilitate the understanding of the Steps necessary to quantify the chronological 
uncertainties within Class A survey data and defining the quantified ränge of each cultural 
phase, the process shall he briefly highlighted with the Nabataean Period as an example. 


Survey 

Site Nr. 

N 

100 

BC 

90 

BC 

80 

BC 

70 

BC 

0 

10 

AD 

20 

AD 

30 

AD 

•• 32.0 

AD 

Abudanh 

2006 

Abudanh 

20o6_oo3 

I 

I 

I 

I 

0 

I 




.. 0 

FJHP 

(Exterior 

Area) 

FJHP 

Ext_003 

I 

I 

I 

I 

0 

I 

I 

I 

I 

0 

FJHP 

(Core 

Area) 

FJHP 

S_oo4 

I 

I 

I 

I 

0 

I 

I 

I 

I 

.. 0 

ARNAS 

ARNASooi 

I 

0 

0 

0 

I 

I 

I 

I 

I 

I 

ShamAyl 

ShamAyl_ooi 

I 

0 

0 

0 

I 

I 

I 

I 

I 

0 


SumDVtb- 


202, 5 

202,5 

202,5 

479,5 ■■ 

•• 555 

554 

555 

555 • 

.. 277 


Tab. 3 I Simplified example for calculating the summed fuzzy and Boolean dating values for the Nabataean 
Period based on Class A Survey data. 


As shown in table ^ four Class A surveys dehne a maximal temporal ränge for the cultural 
period “Nabataean” from loo BC to 324 AD^^: Abudanh deßnes the Nabataean Period to 
run from 100 BC to 106 AD^^, the Finnish Jabal Harun Project (FJHP) from 100 BC to 
125 AD^^ and MacDonald et al. dehne for both the Ayl to Ras an-Naqab Archaeological 
Survey (ARNAS) and the Shammak to Ayl Survey (ShamAyl) the Nabataean phase as 
ranging from 63 BC to 324 AD (compare also Fig. above).^^ It becomes obvious that the 
chronological deßnitions differ up to two centuries, making simple chronological sorting 
of these archaeological sites extremely difhcult. It was therefore necessary to assign the 
fuzzy and Boolean dating values “0” “0,5” “1” to each evidenced time block (decade) for 
all recorded sites of these four Class A surveys. For example, a FJHP site may he dated to 


55 Note that since the majority of sites documented by ARNAS are not within the defined 20km radius set 
as the study area (see above), only ARNAS sites within the radius were considered for calculating the 
dating probabilities of the various recorded cultural phases. 

56 Abudanh |20o6I 201. 

57 Silvonen [2013^ 129-130. Note that the Nabataean Period was subdivided into “Nabataean B.C.” and 
“Nabataean A.D.” Silvonen [201 3I , 130, table 9 States that the latest date of “Nabataean A.D.” is roughly 
set to the “early second Century A.D.” In contrast to Statements such as “mid-2nd Century A.D.” which 
corresponds to 150 A.D., “early 2nd Century A.D.” must equal 125 A.D. (first quarter of the 2nd Century 

A.D.). 

58 MacDonald, Clark, et al. jioiq, xvi; MacDonald, Herr, Quaintance, Clark, et al. Izoiaj, xvi. 
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the Nabataean Period. According to the FJHP’s definition, the decades from loo BC to 
120 AD (the end date of the Nabataean period being 125 AD) receive the Boolean dating 
value “i” If a FJHP sitewould he dated to “probably early second Century AD” the decades 
from 100 BC to 90 AD receive the Boolean value “0” and the decades from 100 to 120 AD 
receive the fuzzy dating value “0,5” This process is then applied to all four Class A surveys 
dating to the Nabataean Period and corresponding to Steps 4.1. and 4.2., as explained 
above. 

After the base data for all Class A survey sites dating to the Nabataean Period is 
clarified, step 4.3 (see above) is devoted to calculating the dating probability values for 
each decade-based time block [tb) within the total temporal ränge as pre-defined by the 
surveys. In this case, the maximal temporal ränge of the Nabataean phase [pn) mns from 
100 BC to 324 AD. The sum of all fuzzy and Boolean dating values per time block [tb) is 
then calculated (see also table 3). With a total number of 625 Class A survey sites dated to 
Pn, the one percent value Sn is 0,16. According to theformula above, the frequency value 
for each time block [ftb) is calculated by multiplying the summed Boolean values of each 
time block hy Sn ■ The results are then divided by 100. To he more precise, the frequency 
values for each time block {ftb) of Class A survey sites belonging to the Nabataean phase 
(Pn) are calculated as follows: 


_ {SumDVtb * 0 , 16 ) 

Jtb - 

Once the frequency values of the four Class A surveys are established, these can he 
assigned as dating values to Class B survey data, where sites are dated by non-defined 
cultural phases only. This corresponds to step 4.4. Creating the Quantified Spatio-Temporal 
Base Dataset as explained above. In the case of the Nabataean Period, the Class B surveys 
are the Archaeological Survey of the Wadi Musa 1996 and 1998 (WMWS), the Jabal Shara 
Survey (JSS) and Andrew Smith’s survey of the Wadi Arabah, adding another 107 sites 
to the total count.^^ The sum of the survey Class B Boolean values per time block are 
then added to the sum of the values of the Class A surveys. The new results of each time 
block within the temporal ränge of the Nabataean phase { pn ) (ioo BC-324 AD) is then 
multiplied by the new one percent value Sn being 0,1366 (the new total amount of both 
Class A and B sites is 732) and divided by 100. Therefore, based on Class A and Class 
B survey data, the existence value / per time block {ftb) of phase pat is calculated and 
expressed in decimal numbers from “0” (“absolute certainty of non-existence”) and “1” 
(“absolute certainty of existence”). For example, the results of these calculations can he 
plotted as simple bar charts or histograms as shown in Fig. § for the Nabataean Period. 
The graph shows the probability or existence values / on the y-axis and the single time 
blocks (decades) evidenced for the Nabataean Period on the x-axis.^’’ 

The entire process as exemplified for the Nabataean Period is repeated for all evi¬ 
denced cultural periods. The following presents the results of the dating probabilities 
calculated for each cultural period by Class A and B survey data. 

Based on the survey reports of the Petra hinterland, more than 1800 sites formed 
the basis of the analyses conducted in this study, that belong to the following cultural 
periods^^: Iron Age, Iron Age i, Iron Age 2, Iron Age 2a, Iron Age 2b, Iron Age 2c, Iron Age 
3, Hellenistic, Early Nabataean, Nabataean, Late Nabataean, Early Roman, Roman, Late 

59 Tholbecq [2.013b A. Smith II. |2.oict ‘Amt, al-Momani, et al. [1998^ Tholbecq 2001; Amt, al-Nawafleh, and 
Qrarhi 11996! 

60 All analytical Steps were conducted mostly with the use of the Statistical computing Software R. An 
exemplary script highlighting the workflow of the individual Steps described above is included at the 
end of this paper. 

61 Other cultural periods such as the Palaeolithic, Neolithic, Bronze Age, Early Islamic, Middle Islamic, 
Late Islamic/ Ottoman, Umayyad, Abbasid and Transitional Periods were also defined and recorded by 
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Nabataean 


1 . 00 - 



Decades 


Fig. 2 I Dating probability graph for the Nabataean Period evidenced by dass A and B survey data. 


Roman, Early Byzantine, Byzantine, Middle Byzantine and Late Byzantine. As can be seen 
below, tbe resulting probability grapbs (Figs. ^]-|^) are structured by tbe superordinate 
cultural periods such as tbe Iron Age or Nabataean Periods. Tbe dasbed vertical lines 
represented in tbe grapbs signify tbe limits of a more accurate definition of tbe respective 
periods based on a qualitative assessment of tbe analyses’ results presented below. 


5 Results 

5.1 The Iron Age Periods 

Abudanb defines tbe Iron Age Period as running from 1200 BC to 539 BC.^^ He does not 
differentiate tbe Iron Age furtber cbronologically, but equates it witb tbe Iron Age II and 
Edomite Periods.Botb ARNAS and SbamAyl differentiate between Iron Age I and II. 
Iron Age I is set to 1200-1000 BC and Iron Age II between 1000 and 539 BC.^"* Only tbe 
Edom Survey furtber subdivides tbe Iron Age II Period into Iron Age II A-C. All tbree 
are rougbly set between 700 and 500 BC.^^ 

For Abudanb, tbe Iron Age III Period is synonymous witb tbe Persian Period, wbicb 
be defines as running from 539 to 332 BC.^^ Botb ARNAS and SbamAyl define tbe Persian 
Period as Abudanb. 

In total, only 24 sites, including Class B survey sites giving cultural periods only, are 
dated to tbe Iron Age Period witbout any furtber specification. Tbe maximal temporal 
ränge runs from 1200 BC until tbe end of tbe sixtb Century BC. Since 22 sites are recorded 
by tbe SbamAyl (Iron Age I and II defined to run from 1200 to 539 BC), tbe bigb 
probability values along tbe entire temporal ränge as sbown in tbe dating probability 
grapb (Fig. ^), is of no surprise. 


the surveys. See Abudanh |20o6| , 222,225,229; Silvonen Eoi 4 130; Sinibaldi 2013. However, these periods 
do not fall in the chronological focus of this study. 

62 Abudanh [200 3 196. 

63 Abudanh [200 3 196. 

64 MacDonald, Clark, et al. |20i6| , xvi; MacDonald, Herr, Quaintance, Clark, et al. I20124 xvi. 

65 Hart - Faulkner 1985, 256. 

66 Abudanh |20o6t 198. 

67 MacDonald, Clark, et al. |20i6|, xvi; MacDonald, Herr, Quaintance, Clark, et al. I20124 xvi. 
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Only 22 sites date to the Iron Age I Period. Since the evidenced sites are all recorded 
hy ARNAS and ShamAyl, the maximal temporal ränge from 1200 to 1000 BC as well as 
the high dating prohahility values is expected (Fig. ^). 

In total, 254 sites date to the Iron Age II Period. The maximal temporal ränge runs 
from 1200 BC until the end of the sixth Century BC. Since almost half of the evidenced 
sites were recorded hy ARNAS or ShamAyl (Iron Age II defined to run from 1000 to 
539 BC), the high dating prohahility values hetween 1000 and the 530s BC comes as no 
surprise (Fig. ^). 

Only three sites date to the Iron Age II A and B Period and 60 sites date to the 
Iron Age II C Period. The maximal temporal ränge of all three periods hegins with the 
seventh Century and ends with the heginning of the fifth Century BC. All three periods 
are evidenced hy the Edom Survey only, which explains the stähle dating prohahility of 
100% (Fig. ^). 

Only 2 sites are dated to the Iron Age III or Persian Period, hoth of which were 
recorded hy Ahudanh.^^ This explains the stähle prohahility of 100% (Fig. throughout 
the entire maximal temporal ränge hetween 539 and 332 BC. 
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68 Hart I1987I . 

69 Abudanh Survey Site Nr. 047 and 138. 
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Iron Age 2a 
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Fig. 3 I Dating probability graphs of all Iron Age Periods evidenced by dass A and B survey data. 


5,2 The Hellenistic Period 

Both Abudanh and the WMWS 1996 mention only one site dating to the Hellenistic 
Period. Abudanh sets it to the first three and the WMWS 1996 to the first two centuries 
BC.^° The JSS also sets the period to the first two centuries BC.^^ The FJHP limits it to 


70 Abudanh |2.oo6t 567; Amr, al-Momani, et al. I1998I , 529. 

71 For example JSS Site Nr. 117: unpublished survey catalog provided by the courtesy of L. Tholbecq. 
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the first Century BC 7 ^ ARNAS and ShamAyl define the Hellenistic Period from 332 to 63 
BC7^ 

In total, 42 sites, including Class B survey sites giving cultural periods only, are 
dated to the Hellenistic Period. The maximal temporal ränge is defined as the first three 
centuries BC, although thedating probability graph (Fig. Q) shows a very small probability 
for Hellenistic sites dating to the first half of the fourth Century BC and second half of the 
first Century BC. The highest probability (between approx. 75 and 90%) falls within the 
340s and 60s BC. This corresponds to the conventional dating of the Hellenistic Period 
starting with the death of Alexander the Great in 323 BC. The end date is due to the high 
amount of ARNAS and ShamAyl sites (combined 79%), where the Hellenistic Period is 
defined to end at 63 BC. Although the authors do not present an argument for this precise 
date, it may he associated with Pompey the Great’s campaigns in the Near East.^"* 


Hellenistic 



Fig. 4 1 Dating probability graph of the Hellenistic Period evidenced by Class A and B survey data. 


5.3 The Nabataean Periods 

According to Abudanh, the Nabataean phase dates between 100 BC and 106 AD.^^ The 
FJHP defines the Nabataean Period as running from 100 BC to 125 AD.^^ Abudanh 
also dates sites to the Late Nabataean Period which he does not define further.^^ It was 
therefore necessary to artificially define this period in order to incorporate it into the 
study: Sites dated to the Late Nabataean Period by Abudanh were thus assigned the 
Boolean value “i” for the first Century AD and the Boolean value “0,5” for the second 
Century AD. For both ARNAS and ShamAyl, the Nabataean Period is not differentiated 
from the Roman Period and runs from 63 BC to 324 AD.^^ Only the WMWS 1996 
recorded one site that is dated to the Early Nabataean Period, which is defined as the 
first two centuries BC.^^ The survey also differentiates a Late Nabataean phase running 
from 170 to 320 AD.^° 


72 Silvonen et al. |2.oi3| , 373: FJHP Site Nr. S085 actually States “Late Hellenistic” 

73 MacDonald, Clark, et al. |20i6| , xvi; MacDonald, Herr, Quaintance, Clark, et al. \ioi2\ , xvi. 

74 Bowersock [198 3I . 

75 Abudanh [2.oo6| , 201. 

76 Silvonen [20 1 3I , 129-130. On the FJHP’s subdivision of the Nabataean Period into “Nabataean B.C.” and 
“Nabataean A.D.” see footnote 57. 

77 See for example Abudanh Survey Site Nr. 063. 

78 MacDonald, Clark, et al. |20i6t xvi; MacDonald, Herr, Quaintance, Clark, et al. |20i2t , xvi. 

79 Amr et al.1998, 529; WMWS 1996 Site Nr. Wadi Musa 23. 

80 Amr et al.1998, 535: WMWS 1996 Site Nr. Tayyiba 12. 
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Fig. 5 I Dating probability graphs of the Nabataean Periods evidenced by dass A and B survey data. 



In total, only one site is dated to the Early Nabataean Period. It is therefore not surprising 
that the dating probability is set at ioo% (Fig. |]). The maximal temporal ränge begins at 
200 BC and ends with the last decade of the first Century BC. However, with only one 
evidenced site, this period is negligible. 

Representing the most evidenced cultural phase, 732 sites, including Class B survey 
sites giving cultural periods only, are dated to the Nabataean Period. The maximal 
temporal ränge is set between 100 BC and the 320s AD. As the dating probability graph 
(Fig. shows, the dating probability is relatively low during the first three decades of 
the first Century BC. However, a sudden rise to a dating probability of almost 70% can 
he observed during the 70s BC. This upward trend continues during the first Century AD 
peaking around 70 AD. With the turn of the Century, there is a sudden drop again, which 
eventually stagnates shortly below 40% by the third Century AD. While the observed 
drop during the beginning of the second Century AD fits very nicely with the Roman 
annexation of the Nabataean realm in 106 AD, the continuation of the Nabataean Period 
into the fourth Century AD seems very far stretched. This can he explained by the relatively 
large number of sites recorded by ARNAS and/ or ShamAyl (38% combined), where, as 
stated above, the Nabataean Period is synonymous with the Roman Period both running 
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from 63 BC to 324 AD.®' However, the irregularity of such a dating of the Nahataean 
Period is shown hy the expected drop at the heginning of the second Century AD. The 
prohahility values for the Nahataean Period after the first quarter of the second Century 
AD must therefore he considered critically. 

Only 10 sites date to the Late Nahataean Period. The maximal temporal ränge runs 
from the heginning of the first Century AD and ends in the 320s AD. While the relatively 
high dating prohahility in the first Century AD (approx. 60%) seems to correspond well 
with the decades hefore the Roman annexation in 106 AD (Fig. |^), the prohahility values 
for the second to early fourth centuries must he due to dating irregularities of the surveys 
(heing Ahudanh and WMWS 1996 only). This is supported hy the sudden drop at the end 
of the first Century AD, after which no sites are evidenced for half a Century. Particularly 
concerning the Late Nahataean Period, it is interesting to note the complete overlap with 
the Nahataean Period as exemplified in Fig. ^ showing the Nahataean Period defined 
hy WMWS 1996 and the Late Nahataean Period as defined hy Ahudanh. This fact also 
impacts the course of the dating graph for the Late Nahataean Period. 


Nahataean Period (WMWS 1996 ) overlaid with Late Nahataean Period (Ahudanh 2006 ) 
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Fig. 6 I Dating prohahility graphs of the Nahataean Periods evidenced by dass A and B survey data. 


5,4 The Roman Periods 

The Roman Period is dated hy Ahudanh hetween 106 and 324 AD.®^ Ahudanh also dates 
sites to the Early and Late Roman period which he does not define further.®^ It was 
therefore necessary to artificially define these periods in order to incorporate them into 
the larger study. Sites dated to the Early Roman period hy Ahudanh were thus assigned 
the Boolean value “1” for the second Century AD and the Boolean value “0,5” for the 
third Century AD. Sites dated to the Eate Roman period were assigned the Boolean value 
“1” for the fourth Century AD and the Boolean value “0,5” for the third Century AD. 
The EJHP only acknowledges the Eate Roman Period which is set hetween 150 and 300 

81 MacDonald, Clark, et al. I2.016I , xvi; MacDonald, Herr, Quaintance, Clark, et al. \ioi2\ , xvi. 

82 Ahudanh \LOod^ 208. 

83 As an example for the Early Roman Period, see Ahudanh Survey Site Nr. 026. For the Late Roman Period, 
see Ahudanh Survey Site Nr. 002. 
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While both ARNAS and ShamAyl do not difFerentiate between tbe Nabataean and 
Roman periods (botb running from 63 BC to 324 AD), tbey also distinguisb between 
Early and Late Roman. Early Roman is set between 63 BC and 135 AD, Late Roman runs 
from 135 to 324 AD.^^ 

In total, only 18 sites, including Class B survey sites giving exclusively cultural periods, 
are dated to tbe Early Roman Period. Tbe maximal temporal ränge is set between 70 
BC and tbe last decade of tbe tbird Century AD. Tbe dating probability grapb (Eig. 
sbows a very small probability for Early Roman sites dating between 70 BC and 100 AD. 
Tbis is due to tbe unconventional dating of tbe period by ARNAS (see above) as well 
as two sites recorded by Smitb’s survey of tbe Wadi Arabab.^^ Tbe bigbest probability 
(85%) is set during tbe second Century AD corresponding well witb tbe annexation of tbe 
Nabataean realm by tbe Romans in 106 AD. Tbe relatively bigb probability for tbe Early 
Roman Period dating to tbe tbird Century can be explained by tbe bigb amount of sites 
recorded by Abudanb (89% of all Early Roman sites).As stated above, since Abudanb 
does not give a definition for tbis period, tbe Boolean values were assigned subsequently 
and artificially in tbis study. Tbe bigb probability of tbe Early Roman Period dating to 
tbe tbird Century AD is tberefore questionable. 

In total, 485 sites date to tbe Roman Period. Tbe maximal temporal ränge is set 
from 63 BC to tbe end of tbe fourtb Century AD. Wbile dating probabilities for tbe first 
centuries BC and AD remain stable around 62%, a sudden rise up to almost 100% can be 
observed witb tbe beginning of tbe second Century AD (Eig. 2 ). Tbe probability values stay 
above 87% until tbe first quarter of tbe fourtb Century AD, wben tbe dating probability 
reacbes almost 0 around 320 AD. Again, tbe rise in tbe dating probability can be associated 
witb tbe Roman annexation of tbe Nabataean realm and tbe drop after 320 AD may be 
explained witb tbe conventional beginning of tbe Byzantine Period at 324 AD. Tbe lower 
dating probability from 70 BC to 100 AD is most likely due to tbe relatively bigb amount 
of sites recorded by ARNAS and/ or SbamAyl (61% combined) wbere, as stated above, tbe 
Roman Period is synonymous witb tbe Nabataean Period (botb running from 63 BC to 
324 AD).^^ However, tbe irregularity of such a dating of tbe Roman Period is sbown by 
tbe expected rise at tbe beginning of tbe second Century AD. Tbe probability values for 
tbe Roman Period before tbe first quarter of tbe second Century AD must tberefore be 
considered critically. 

Sixty-six sites date to tbe Late Roman Period. Tbe maximal temporal ränge runs from 
130 AD to tbe end of tbe fourtb Century AD. A rise in tbe dating probability (Eig. ^) can 
be observed witb tbe beginning of tbe tbird Century AD wbicb remains stable during 
tbe entire course of tbe Century until tbe probability values drop again during tbe first 
quarter of tbe fourtb Century AD. Tbis may correspond to tbe conventional beginning of 
tbe Byzantine Period in 324 AD. 


84 Silvonen [2.014 129-130. Silvonen [201 3t 129 mentions that this period is synonymous with the so called 
“Nabataean-Roman” Period. 

85 MacDonald, Clark, et al. |20i6| , xvi; MacDonald, Herr, Quaintance, Clark, et al. {20124 xvi. 

86 A. Smith II. [20104 75 and 76 : BMP/ CAS Site Nr. 016 and 019. 

87 In total, Abudanh associates 238 sites with the Early Roman Period. 

88 MacDonald, Clark, et al. [20164 xvi; MacDonald, Herr, Quaintance, Clark, et al. [20124 xvi. 
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Fig. 7 I Dating probability graphs of the Nabataean Periods evidenced by dass A and B survey data. 


5.5 The Byzantine Periods 

Abudanh sets the Byzantine Period between 324 and 636 AD.®^ He also dates sites to 
the Early, Middle and Late Byzantine Period without any further definition.^'^ It was 
therefore necessary to artificially distinguish these periods in order to incorporate them 
into the larger study. Sites dated to the Early Byzantine Period by Abudanh were assigned 
the Boolean value “i” for the fourth Century AD and the Boolean value “0,5” for the 
fifth Century AD. Sites dated to the Middle Byzantine Period were assigned the Boolean 
value “i” for the fifth Century AD and the Boolean value “0,5” for the sixth Century AD. 
Sites dated to the Late Byzantine Period were assigned the Boolean value “i” for the 
seventh Century AD and the Boolean value “0,5” for the sixth Century AD. The EJHP 
also divides the Byzantine Period (375-525 AD) into “Early Byzantine” (300-400 AD) 


89 Abudanh |2.oo6^ 215. 

90 As an example for a site dating to the Early Byzantine Period, see Abudanh Survey Site Nr. 006. For a site 
dating to the Middle Byzantine Period, see Abudanh Survey Site Nr. 089 and for a site dating to the Late 
Byzantine Period, see Abudanh Survey Site Nr. 017. 
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Fig. 8 I Dating probability graphs of the Nabataean Periods evidenced by dass A and B survey data. 


and “Late Byzantine” (525-625 AD).^^ Both ARNAS and ShamAyl do not further divide 
the Byzantine Period and date the entire phase hetween 324 and 640 AD.^^ 

91 Silvonen [2.013! , 130. Similar to the FJHP’s definition of “Nabataean A.D” where the latest date is simply 
defined as the “early and Century” the Byzantine Period is defined as the “late 4th to early 6th Century” 
(see Silvonen I2013I , 130, table 9). Since the definition of “early 2nd Century” was interpreted here as the 
first quarter of the second Century (125 AD), “the late qth Century” was understood as the last quarter of 
the fourth Century (375 AD) and the “early 6th Century” as the first quarter of the sixth Century (525 AD). 
Also, according to the FJHP, the Late Byzantine Period is defined as “in the course of the 6th Century to 
the early yth Century” (see also Silvonen [2013^ 130, table 9). This was interpreted as following the end 
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In total, 23 sites, including Class B survey sites giving cultural periods only, are dated 
to the Early Byzantine Period. The maximal temporal ränge is set hetween 300 and the 
last decade of the fifth Century AD, although the dating prohahility graph (Fig. ||) shows 
a very small prohahility for Byzantine sites dating to the fifth Century AD and a very high 
prohahility (85%) for sites dating hetween 300 and 390 AD. 

Ahudanh dates only one site to the Middle Byzantine Period. Since he does not give a 
more precise definition, the Boolean values for this period were artificially assigned during 
this study as mentioned above. This also explains the course of the dating prohahility 
graph (Fig. |^). With only one evidenced site, this period is negligible. 

Being the second most evidenced cultural phase after the Nabataean Period, 574 sites 
can he dated to the Byzantine Period. The maximal temporal ränge is set hetween 300 and 
the 640’s AD, although the dating prohahility graph (Fig. ||) shows a very small prohahility 
for Byzantine sites dating to the first two decades of the fourth Century AD and a very high 
prohahility (85%) for sites dating hetween 320 and 630 AD. 

In total, only 39 sites, including Class B survey sites giving cultural periods only, are 
dated to the Fate Byzantine Period. The maximal temporal ränge is set hetween 400 AD 
and the 630’s AD. The sudden rise in the dating prohahility with the end of the sixth 
Century (Fig. ||) is due to the high amount of Fate Byzantine sites recorded by Ahudanh 
(87%). As stated above, since Ahudanh does not give a definition for this period, the 
Boolean values were assigned subsequently and artificially in this study. The rise of the 
dating prohahility in the seventh Century AD therefore must he seen critically. 


6 Discussion 

Based on the process of calculating the chronological uncertainties per cultural period, 
this study öfters a rigidly structured dataset of archaeological sites within the Petra area, 
which can form the basis for further studies. The original survey data was comprehensively 
re-evaluated, the numerous site classifications standardized and, more importantly for 
this study, the diftering chronological periodizations of the various surveys were worked 
into a uniform format. The definitions of each cultural period are now based on the 
dating prohahility values for each decade within the maximal temporal time span of 
the respective cultural periods. The prohahility graphs of the different cultural periods 
may seem historically imprecise or even false (e.g. the Nabataean Period continuing into 
the 3rd and early 4th centuries AD). However, such outliers are inherent to the original 
data and are thus represented in the prohahility graphs. As discussed in the passages 
above, it is therefore important to consider these graphs critically and acknowledge the 
chronological inconsistencies inherent to the original data. Also, the informative value of 
the graphs varies when considering the differing amount of sites that formed the basis of 
the analysis: The maximum amount of dated sites belong to the Nabataean Period (732), 
while the least evidenced cultural periods are the Early Nabataean and Middle Byzantine 
Periods with only one count. Expressed as percentages from all datable sites, 59,90% date 
to the Nabataean Period, while only 0,08% to the Early Nabataean and Middle Byzantine 
Periods.^^ This also has to he considered when evaluating the results presented here. While 


of the FJHP’s Byzantine period, thus at 525 AD. Again, the “early jth Century” was set here to the first 
quarter of the yth Century (625 AD). 

92 MacDonald, Clark, et al. |20i6| , xvi; MacDonald, Herr, Quaintance, Clark, et al. I20124 xvi. 

93 When expressing the amount of sites evidenced per cultural period as percentage values from all datable 
sites, it is possible to define a ränge of informative value or usefulness: cultural periods evidenced only 
between 0,08 and 1,47% can deemed informatively negligent. Cultural periods evidenced between 1,80 
and 5,40% may have “little” informative value. All periods evidenced between 20 and 30% of all datable 
sites are “acceptable” and periods between 30 and 50% “good” Finally, periods evidenced by over 50% 
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Fig. 9 I Distribution map of 
the archaeological sites in the 
Petra area dating to the 
Nabataean Period based on the 
dating probability values. Sites 
classified according to 
percentage cut-ofFs for their 
dating probabilities represented 
in different shades of grey. 



this would exceed the limits of this paper, farther-reaching research on the chronological 
inconsistencies of the survey data should experiment with different weighting of the 
percentage values of the various cultural periods in order to account for these variances. 

Nevertheless, despite these remaining methodological issues, when considering e.g. 
the Nahataean Period in the Petra area, the graph in Fig. ^ simply defines the period as 
evidenced hy the original survey data comhined. Instead of giving an absolute definition 
of chronological periods, the prohahility graphs presented in this study visualize and make 
the existing chronological inconsistencies within the original survey data transparent for 
future research. 

But what is the most appropriate method to visualize the temporal uncertainties on 
an archaeological site distrihution map? 

Several suggestions for visualizing temporal uncertainties of archaeological sites were 
already made, proposing to either use different coloring or symhols for the various dating 
prohahilities.^"* Following Bevan et ah, the most straightforward way for presenting site 
distrihutions according to the dating prohahilities of a specific cultural period is to classify 
sites hy certain dating percentages.^^ As an example, a site distrihution map was created 
for the Nahataean Period showing the different dating prohahilities of sites within that 
cultural phase (Fig. ^). 

Based on the prohahility values shown in the dating prohahility graph of the 
Nahataean Period (Fig. § and ^), sites were classified according to percentage cut-ofFs 
for dating prohahilities hetween > 25% and <50% (represented in dark grey), > 50% 


of all datable sites are referred to as “excellent” Hence, the periods Early Nabataean, Middle Byzantine, 
Iron Age 3, Iron Age 2a and b, Late Nabataean and Early Roman belong to the dass “negligent” The 
cultural periods Iron Age i, Early Byzantine, Iron Age, Late Byzantine, Hellenistic, Iron Age 2C and 
Late Roman belong to dass “little” Iron Age 2 is “acceptable” The Roman and Byzantine Periods are 
“good” and, finally, the Nabataean Period “excellent” This signifies how differently the original surveys 
dealt with cultural periods, which is a major methodological issue. Therefore, this calls for transforming 
chronological Information stated in terms of cultural periods into absolute time spans. 

94 Bevan, Crema, et al. |20i3| , 45, figure % Bevan, Conolly, et al. |20i3T , 318, figure 2; Nakoinz [20124 203-203, 
Abb. 8. 

95 Bevan, Conolly, et al. 12013! 317. 
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and <75% (represented in grey) and > 75% (represented in light grey). While this map 
visualizes the dating uncertainties for the Nabataean Period well, for example, it also 
includes sites that are evidenced from the first Century BC to the second Century AD and 
therefore does not show chronological continuities of sites. It also shows Nabataean sites 
that, according to the probability graph, may date to the third Century AD only, thus also 
failing to show sites that existed simultaneously. This is a general problem when studying 
the spatial distribution of sites based on cultural periods. For further analyses it is therefore 
more advantageous not to follow a chronological dating System based on culturally 
defined periods and break the chronological Information of these cultural periods into 
absolute time blocks. By structuring site distribution maps by centuries for example, the 
contemporaneity of the displayed sites is much more likely and chronological continuities 
of sites are far easier to visualize. Also, the various site types can he shown as well, which 
is not possible with distribution maps showing the temporal uncertainties of cultural 
periods (see Fig. ^). As an example for such century-based site distribution maps, Fig. [ 7 ö| 
shows the spatial distribution of archaeological sites within the Petra area from the izth 
Century BC to the yth Century AD laid over a simple density map in order to better show 
the spatial patterns of the archaeological sites.^^ 

Although a more detailed study on the spatial pattem of archaeological sites within 
the Petra region has to follow, general trends can already he discussed here^^: The Iron Age 
Periods (izth to mid-6th centuries BC) show a relatively high density of occupation in the 
Jabal as-Shara region and high plateau east of Petra. However, there seems to be a higher 
density of sites in the loth Century BC. This trend continues until a dramatic decrease of 
archaeological sites in the 5th Century BC where almost no sites are evidenced in the Petra 
region. While there is a slight increase of sites dating to the Hellenistic Period (4th to znd 
centuries BC), the most significant rise of documented sites can be observed for the ist 
Century BC. The highest density of sites is attested for the ist Century AD nucleating along 
a north-south axis in the Petra valley. Düring the 3rd Century AD, however, the site density 
seems to gradually concentrate along the eastern Jabal as-Shara and high plateau region 
again until the Petra valley is basically void of archaeological sites by the yth Century AD 
and the large nucleus of sites lies in the eastern uplands. 

As already mentioned, these observations remain general and superficial at this point. 
However, such a century-based visualization of the spatio-temporal dataset of the Petra 
hinterland, offers the opportunity to conduct further and more detailed analyses on 
the spatial patterns of archaeological sites through time. The possibility of considering 
such a vast archaeological dataset with reliable chronological Information is based on 
the meticulous calculation of dating probabilities for cultural periods mentioned by the 
original survey data. 


96 Please note, however, that the varying survey methods impact the results of the density analyses. For 
example, the FJHP has surveyed a far smaller area much more intensively than e.g. ARNAS, which 
covered a far larger area much more extensively. 

97 Further studies on the archaeological site distributions in the Petra hinterland will be discussed within 
Kennedy’s doctoral research project. 
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Fig. IO I Century-based representation of the site distributions within the Petra hinterland laid over a density map based on the calculated dating probabilities. 
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6.1 Conclusion 


This paper discussed the challenges and methodological issues concerning the quantifi- 
cation of chronological uncertainties inherent to the archaeological dataset of rural Petra. 
The aim of the study was to create a consistently defined datahase of archaeological sites 
surveyed within a zokm radius around the city and to estahlish a quantifiahle chronologi¬ 
cal System respecting the various dating of sites stated in the original survey reports of the 
region. 

The core of the study concerned itself with developing a methodology to allow for 
the critical incorporation of chronological Information provided hy the original survey 
reports. Following Nakoinz’ temporal coding method, dating values were assigned to each 
site for each cultural phase and its respective maximal time span (measured in decades) 
evidenced hy the original surveys. Based on the dating values of the individual sites, it 
was not only possihle to estahlish the maximal time span of cultural periods evidenced 
hy the original survey data, hut also to calculate the dating prohahility values within 
their respective time spans. This allowed the creation of prohahility graphs for the i8 
different cultural phases evidenced hy the original surveys ranging from the Iron Age to 
the Byzantine Periods. 

Admittedly, this approach involved sorting through and evaluating an extremely large 
amount of data which is immensely time consuming. This may raise questions ahout the 
efficiency of the methodology applied. However, for the first time, decades of original 
archaeological research were evaluated in terms of site classifications and chronological 
periodizations and suhsequently hrought into a secondary, reproducihle dataset, which 
can now he further analyzed. 

Based on the very detailed walk-through of the necessary steps to quantify chrono¬ 
logical uncertainties, future research on the archaeological potential of the Petraean 
hinterland can now adopt the methodology and expand on the results presented here. 
Instead of offering yet another different chronological System which only adds to the 
prohlem of chronological uncertainty this study was ahle to filter the various chrono¬ 
logical inconsistencies within the original surveys and make them transparent for further 
research. However, this does not mean that the presented prohahility graphs should he 
seen uncritically. As exemplified here as well, it is crucial to discuss and evaluate the results 
and acknowledge their inherent challenges. 

The presented prohahility graphs shall therefore not only he considered as graphic 
representations of Statistical calculations, hut more as a visualization of the inconsis- 
tent chronological periodization of archaeological sites within the Petra hinterland. The 
graphs shall not he taken as factually absolute definitions of chronological periods, hut 
as transparent representations of dating (un) certainties. 

Finally, hased on the dating prohahilities of the evidenced cultural periods, different 
modes of graphic representations of site distrihution maps visualizing the dating prohahiT 
ities of sites were proposed as well. However, it appeared more ohjective to hreak free from 
cultural periodizations and to sort the various survey data hy centuries instead. While only 
very general trends of the spatial pattem of archaeological sites could he explored here, the 
century-hased site density maps of the study area attempted to draw a methodologically 
more correct picture of the chronological development of rural Petra. Thus, hased on this 
study’s quantification of the chronological inconsistencies inherent to the core dataset, 
the way is now paved to reconstruct a more complex and methodologically coherent 
Settlement model of the Petraean hinterland throughout time. 
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7 Appendix: R-Script 


####################################################################################### 

####################################################################################### 

## Quantifying Chronological Inconsistencies of Archaeological Sites in the Petra Area 
## - The Nabataean Period (Example) - 

## Author: W.M.Kennedy 
## Version: 01 

## Date of last changes: Sat 26 Nov 18:41:44 CET 2016 

## Data: XLSX-Table of archaeological sites in the Petra area front the Iron Age to 
## Byzantine Periode (including fuzzy and Boolean dating values per cultural period 
## and their corresponding time spans) 

## Author of data: Various surveys in the Petra Hinterland including Abudanh 2006, ARNAS, 
## FJHP (Extended and Core Area), JSS, ShamAyl, Smith 2010, WMWS 1996 and 1998 as well as 
## PHSP 2016 (compare table 1 in text for bibliographical reference) 

## Purpose: Quantification of differing chronological definitions of cultural periods 
## by the various surveys 

####################################################################################### 

## Packages 

##=========================================================== 

##install.packages{"xlsx") 

##install.packages("sqldf"} 

##install.packages("tcltk"} 

##install .packages {'’ggplot2" ) 
library(xlsx) 
library(sqldf) 
library(tcltk) 
library(ggplot2) 

####################################################################################### 

## References 

##=========================================================== 

##citation (package='’xlsx") : 

##Adrian A. Dragulescu (2014). xlsx: Read, write, format Excel 2007 and Excel 
##97/2000/XP/2003 files. R package Version 0.5.7. 

##http://CRAN.R-proj ect.org/package=xlsx 

## citation(package="sqldf"): 

##G. Grothendieck (2014). sqldf: Perform SQL Selects on R Data Frames. R package 
##version 0.4-10. http://CRAN.R-project.org/package=sqldf 

##citation(package="tcltk"}: 

##R Core Team (2015). R: A language and environment for Statistical computing. R 
##Foundation for Statistical Computing, Vienna, Austria. URL 
##https://www.R-proj ect.org/. 

##citation(package="ggplot2"): 

##H. Wickham. ggplot2: Elegant Graphics for Data Analysis. Springer-Verlag New York, 
##2009. 

################################################################################ 

## Working Directory 

setwd("Y:/directory"} 

################################################################################# 

## Read Base Data (XLSX-table as stated above) 

library(xlsx) 

df<- read.xlsx("table of all archaeological sites.xlsx", 1) 

################################################################################ 

## Extracting Single Cultural Periods and Respective Max. Time Spans (Century-based) 

##Example: The Nabataean Period: 

S_N<- data.frame(sqldf('select * from df where "100 BC" > 0 or "100 AD" > 0 or 
"200 AD" > 0 or 

"300 AD" > 0 or "400 AD" > 0')) ## NOTE:"100 BC" etc. 

## refer to 1. Century BC etc. 

## write xlsx table for Nabataean Period only: 

write.xlsx(S_N, "./directory/table of Nabataean period.xlsx", sheetName = "Sheetl") 

################################################################################ 

## Summing All Fuzzy and Boolean Dating Values Per Cultural Period 
## And Their Max. Time Spans 

N_dating<- cbind(length(df$N[df$N>0]), 

sum(N[,42]}, sum(N[,43]), sum(N[,44]), sum(N[,45]), 
sum(N[,46]), sum(N[,47]}) 

colnames(N_dating)<- c("N Sites", "200 BC", "100 BC", "100 AD", "200 AD", 

"300 AD", "400 AD") 


## write table with Summed Dating Values for the Nabataean Period: 
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write.xlsx(N_dating, "./directory/SumDv_N.xlsx", sheetNarae = "Sheetl") 

## Express as percentage by raultiplying SumDv values with "pdec": 

p<- 0.1366120218579235 ## = 1 percent value of all Nabataean sites 

pdec<- p/100 ##divded by 100 for expression in decimal numbers 

## save as new table "N_prob.xlsx" 

################################################################################ 

## Plotting Dating Graphs 

N<-read.xlsx("N_prob.xlsx" , 1) 

Nplot<- ggplot{N, aes{x=Decade, y= Probability, group= 1)}+ 
geom_line(colour= "black", size=l)+ 

geom_ribbon(aes(ymin=0, ymax=Probability), alpha=0.4)+ 

scale_x_discrete(limits= c("200 BC","190 BC","180 BC","170 BC","160 BC","150 BC", 

"140 BC","130 BC","120 BC","110 BC","100 BC","90 BC", 

"80 BC","70 BC","60 BC","50 BC","40 BC","30 BC","20 BC", 

"10 BC","0","10 AD","20 AD","30 AD","40 AD","50 AD", "60 AD", 
"70 AD", "80 AD","90 AD","100 AD","110 AD","120 AD", 

"130 AD", "140 AD","150 AD","160 AD","170 AD","180 AD", 

"190 AD","200 AD","210 AD","220 AD","230 AD", "240 AD", 

"250 AD","260 AD", "270 AD","280 AD","290 AD","300 AD", 

"310 AD", "320 AD"))+ 

geom_vline(xintercept = which(NSDecade == "100 BC"), linetype = "longdash", size = 1)+ 
geom_vline(xintercept = which(N$Decade == "110 AD"), linetype = "longdash", size = 1)+ 


scale_y_discrete(limits= c(0, 0.25,0.5,0.75,1))+ ylim(0,l)+ 

labs(x= "Decades", y="Probability", title= "Nabataean", size= 14 )+ 

theme(text= element_text(size=25))+ 

theme(axis.text.X = element_text(size = 20, angle = -90, hjust = 1)) 

ggsave(filename="./directory/Dating Graph_Nabataean Period.tiff", width=30, height=10, 
dpi = 800) 


Illustration and table credits 

FiGURES: [I|-|IÖ| Will Kennedy, tables: Will Kennedy and Felix Hahn, Will 

Kennedy. 
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Waking up Sleeping Metaphors: A Cognitive 
Approach to Parmenides’ Two Ways of Enquiry 

Communicated by Markus Asper 


This paper discusses the notions of sleeping and waking metaphors, activation of metapho- 
ricity and deliberate metaphor use in the poem of Parmenides of Elea. I analyse certain 
metaphors in Parmenides’ text, which I understand as linguistic realizations of the concep- 
tual metaphor an Argument defines a path. I show that these are sleeping metaphors, and 
that Parmenides woke them up at the outset of bis philosophical discourse. By identify- 
ing rhetorical devices which indicate Parmenides’ deliberateness when activating sleeping 
metaphors, I show to what extent and to what goals deliberate metaphors are powerful 
tools in Parmenides’ philosophical discourse. 

Metaphors; Parmenides; ways of enquiry; deliberate metaphor use; sleeping and waking 
metaphors; activation devices. 

Dieser Aufsatz befasst sich mit den Konzepten von ,schlafenden‘ und ,wachen‘ Meta¬ 
phern, der Aktivierung von Metaphorizität und bewusstem Metapherngebrauch im phi¬ 
losophischen Lehrgedicht des Parmenides von Elea. Meine Analyse konzentriert sich auf 
bestimmte Metaphern in Parmenides“ Text, die als mögliche linguistische Elmsetzungen 
der konzeptuellen Metapher ein Argument definiert einen weg (an Argument defines 
A path) zu verstehen sind. Ich zeige, dass solche Metapher als, ,schlafende Metaphern“ 
(sleeping metaphors) zu betrachten sind, die Parmenides am Anfang seiner philosophischen 
Ausführungen gezielt,aufweckt“. Damit lenkt er die Aufmerksamkeit auf ihre figurativen 
Leistung. Ich identifiziere rhetorische Elemente, die auf die beabsichtigte,Erweckung“ der 
Metaphern hinweisen. Schließlich wird untersucht, zu welchem kommunikativen Zweck 
Parmenides seine Philosophie durch diese Metaphern einführt. 

Metaphern; Parmenides; Eorschung als Weg; bewusster Metapherngebrauch; schlafende 
und ,wache“ Metaphern; Aktivierungsmittel. 


I Introduction 

This paper discusses the notions of sleeping and waking metaphors, activation of metapho- 
ricity and deliherate metaphor use in the philosophical poem of Parmenides of Elea (first 
half of the 5th Century BCE). The method used in this study consists in applying Con¬ 
temporary metaphor theories, such as Cornelia Müller’s dynamic view of metaphoricity 
and Gerard Steen’s deliherate metaphor theory, to the analysis of ancient texts and, in 
particular, of the fragments of Parmenides. Specifically, this paper will analyse verhal 
metaphors in Parmenides’ text, which could he taken as linguistic realizations of the 


This paper is a revised and expanded version of the paper I presented at the Topoi-Workshop “Metaphors 
and Other Ways We Choose By. A Workshop in the Study of Metaphors in Ancient and Medieval Texts’) on 
6-7 November 2015 at the Topoi Excellence Cluster in Berlin. I would like to thank all the organizers of the 
Conference and the participants for their comments and suggestions. Many thanks, above all, to Camilla Di 
Biase-Dyson and to Prof Gerard Steen for their precious comments and advice on an earlier draft of this paper. 
Finally many thanks to the two anonymous referees for their helpful suggestions. 
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conceptual metaphor an Argument defines a path.^ This paper shall analyse those lin- 
guistic expressions, in Parmenides’ poem, which come from the more concrete conceptual 
domain of “paths”^ in order to determine to what extent and to what goals Parmenides 
talked about arguments (and methods) of enquiry in terms of paths, referred to those 
who wish to know in terms of travellers, and hinted at results of enquiry in terms of 
destinations. In this framework it will be shown that, at Parmenides’ time, linguistic 
realizations of the conceptual metaphor an Argument defines a path were entrenched 
metaphors, namely metaphors whose level of conventionalization might have impeded an 
average Greek language user of that time to grasping their figurative value in its entirety. 
However, these metaphors, though conventional, were transparent, which means that 
their metaphoricity, albeit at a lower degree, was still present and could have been per- 
ceived by language users. These kinds of metaphors are regarded as sleeping, according to 
Cornelia Müller’s definition and this paper will analyse in which way and to what extent 
Parmenides aimed to wake them up? Moreover, this paper aims to identify those rhetorical 
devices, in Parmenides’ text, which might point to Parmenides’ deliberateness when wak- 
ing up sleeping metaphors. Thus, it will be shown that deliberate use of metaphors related 
to arguments-paths by Parmenides has, within his philosophical discourse, a paraenetic 
scope:"* Parmenides might have wished to compare his philosophy to a path of truth and 
even of salvation, thereby dramatizing the Option of choosing his philosophy as it were a 
choice of life or death. 


2 Conceptual Metaphor Theory 

Following E. Semino, I define metaphor as “the phenomenon whereby we talk, and po- 
tentially think, about something in terms of something else’!^ The adjective “conceptual” 
points to a metaphor theory that has become the prevalent paradigm in metaphor studies: 
the Conceptual Metaphor theory or CMT As we now know it, CMT was developed by 
G. Lakoff and his colleagues in the 1980s and has been developed and refined since then.^ 
By charging the traditional view envisaging metaphors as a matter of language and words 


1 The use of small Capital letters is a common feature, within the studies of metaphor theories, to indicate 
that “the particular wording does not occur in language as such, but it underlies conceptually all the 
metaphorical expressions listed underneath it” (Kövecses I2.002I , 4). - In the chapter 16 of their 1980 
book, Lakoff and Johnson discuss as an example the conceptual metaphor Argument is a path, which, 
combined with the notion that a journey defines a path renders an Argument defines a path. By the 
Word ‘argument’ I mean what the Oxford Dictionary defines as “set of reasons given in Support of an 
idea, action or theory” Note that, as is shown in the main body of this paper, the conceptual metaphor 
ARGUMENT DEFINES A PATH can often be rephrased, in Parmenides, as a method defines a path. All these 
conceptual metaphors are related to the broader conceptual metaphor enquiry is a journey, which is very 
pertinent to Parmenides’ texts under discussion. As a matter of fact, we are dealing with a metaphorical 
scenario: Parmenides (or any human being who wishes to know) is a traveller on a journey with his 
enquiry-goals seen as destinations to be reached. Parmenides’ philosophy could be seen as the vehicle 
that enables people to pursue those goals. The journey is not easy. First of all, there are different paths one 
can choose. These paths represent ways of enquiry, hence methods of enquiry and arguments resulting 
from them. There are places (crossroads) where a decision has to been made about which roads and 
directions to go in. Thus, as we can see, this metaphorical scenario involves understanding one domain 
of experience, enquiry, in terms of a very different domain of experience, journey. 

2 Kövecses [2.004 4 points out that “we thus need to distinguish conceptual metaphor from metaphorical 
linguistic expressions. The latter are words or any linguistic expressions that come from the language or 
terminology of the more concrete conceptual domain (i.e. domain B)’! 

3 Müller EÖÖ8I 178-209. 

4 Steen | 2 oo 8 [ 22 . 

5 Semino ^oo 8 | , i. 

6 Cf esp. Lakoff and Johnson |i98c| and Lakoff and Turner 11989! . For further discussion of the theory and 
recent developments within the field of cognitive linguistics, see Gibbs I1994I and Kövecses [2004 
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alone, this theory argues that metaphors are mainly matter of thought and work in our 
conceptual upbringing. Despite being a mere artistic or esthetic device, metaphors work 
in understanding concepts, and are inevitable processes of human thought and reasoning, 
which are pervasively used in everyday life. CMT defines metaphors as sets of systematic 
‘mappings’ across conceptual domains: 

A convenient shorthand way of capturing this view of metaphor is the following: 
CONCEPTUAL DOMAIN (A) IS CONCEPTUAL DOMAIN (B), which is what is called con¬ 
ceptual metaphor. A conceptual metaphor consists of two conceptual domains in 
which one domain is understood in terms of another. A conceptual domain is any 
coherent Organization of experience. [...] The conceptual domain from which we 
draw metaphorical expressions to understand another conceptual domain is called 
the source domain, while the conceptual domain that is understood this way is 
the target domain.^ 

A concrete example may help understand this idea. Saying that I cannot follow the ar- 
gument you are presenting, because in presenting it you are going around in circles, and 
I am ultimately feeling lost, means relaying on the conceptual domain of (going along) 
paths to understand the conceptual domain of arguments. Accordingly, this means that 
we have coherently organized knowledge about paths that we rely on in understanding 
arguments. As Kövecses points out:^ 

We thus need to distinguish conceptual metaphor from metaphorical linguistic 
expressions. The latter are words or any linguistic expressions that come from the 
language or terminology of the more concrete conceptual domain (i.e. domain 
B) ... The conceptual domain from which we draw metaphorical expressions to 
understand another conceptual domain is called the source domain, while the 
conceptual domain that is understood this way is the target domain. 

Finally, conceptual metaphors typically employ a more abstract concept as target and 
a more concrete or physical concept as their source, as it is also the case for the con¬ 
ceptual metaphor under analysis in this paper. In doing so, conceptual metaphors are 
always found to abide by the so-called principle of unidirectionality which States that the 
metaphorical process typically goes from the more concrete to the more abstract, and not 
the other way around. 

Accordingly, the conceptual metaphor under discussion, an Argument defines a path, 
entails that our understanding of‘arguments’ (target domain) rests upon our coherently 
organized knowledge about ‘paths’ (source domain). Thus, this paper shall analyse those 
linguistic expressions, in Parmenides’ poem, which come from the source domain of 
‘paths) to determine to what extent and to what goals Parmenides talked about arguments 
of enquiry in terms of paths, referred to those who wish to know in terms of travellers, 
and hinted at results of enquiry in terms of destinations. Moreover, we will see that, in the 
texts of Parmenides, the metaphorical process always goes from path to argument, from 
travellers to enquirer (that is, people who wish to know) and from destinations to results 
of an enquiry. 


7 Kövecses [2.0024 4. 

8 Kövecses [20024 4. 
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3 Sleeping and waking metaphors 

In 2008 Cornelia Müller, by challenging the traditional dichotomy between ‘dead’ and 
‘alive’ metapbors,^ argues tbat conventional verbal metaphors can be “dead and alive” and 
that their metaphoricity, subsequently, can be empirically documentedd“ Substantially, 
Müller challenges the view that processes of conventionalization of metaphors lead au- 
tomatically and immediately to a loss of metaphoricity. In contrast, she demonstrates 
that there are “conventionalized verbal metaphors” which “may be active for a given 
speaker/writer at a given moment in time and may be not active for another speaker/writer 
at another moment of time”“ Thus, Müller is able to show that there is a sub-group 
of so-called dead metaphors that are not dead at all, since their metaphoricity can be 
activated at any moment by any language user. Therefore, she introduces the distinction 
between opaque and transparent ‘dead’ metaphors,“ and maintains that, whereas opaque 
metaphors are so conventional that their metaphoricity is not perceived anymore, and can 
only be disclosed by etymology,“ those conventionalized metaphors whose metaphoric¬ 
ity is still perceived, albeit at a lower degree, are to be considered as transparent.“ As a 
result, Müller suggested a twofold distinction to classify metaphors. On the one hand, we 
have a tripartite Schema that distinguishes historical,“ entrenched and novel metaphors, 
and that rests upon the criteria of conventionalization, novelty and transparency. Thus, 
historical metaphors are highly conventionalized and opaque, entrenched metaphors are 
conventionalized and transparent, and novel metaphors are not conventionalized and 
transparent.“ The second Schema rests upon the criterion of activation^^ of metaphoricity 
at the moment when the language user is speaking or writing (i.e. in language use). 
Since, as we have seen above, activation of metaphoricity is only possible when there 
is transparency, the second Classification only applies to metaphors that are transparent 
(that is, entrenched and novel metaphors). These are distinguished into sleeping and 
waking metaphors: sleeping metaphors present a low (or a lower) degree of activation of 
metaphoricity, while waking metaphors present a high (or a higher) degree of activation 
of metaphoricity.^^ 


9 Traditionally, dead metaphors are all conventional metaphoric or idiomatic expressions, whose 
metaphoricity is no longer aware and have ceased, therefore, to be metaphors at all. Examples of ‘dead’ 
metaphors are both words like ‘comprehend’ and expressions like ‘falling in love( which are hardly 
perceived as metaphors by an average Anglophone. Alive metaphors, in contrast, are usually novel and 
poetic metaphors, like the terms theater, actors and stage in the sentence “Life is a theater and we are 
just actors on its stage” or the word Tsunami in “you are a Tsunami of ideas’i Although the dichotomy 
between dead and alive metaphors is so pervasive in metaphor studies that Black [19931 2.5 defined 
it “a trite Opposition’! CMT worked out the reverse and provoking conclusion that conventionalized 
metaphors are, from a cognitive perspective, the most alive. In fact, like grammatical and phonological 
rules, conventional metaphors are constantly and automatically in use, and this makes them particularly 
alive, LakofF^2^ MS- 

10 Müller ^ZöSj , esp. 1-8 and 178-209. 

11 Müller ^ZÖ8l , 2. 

12 Müller ^oo8| , 183. This distinction is not new (see Müller’s references at p. 183), and parallels what Lakoff 
and Turner have labelled as historical and conventional metaphors. 

13 As in the example at n. 9 above: the metaphorical nature of the English verb “comprehend” is extin- 
guished and can only be disclosed by etymology. 

14 Müller ^ZÖ8i ii. 

15 “Historical” is the word employed by Lakoff and Turner, while Müller calls them “dead’l 

16 See Müller I2008I , ii. 

17 My use of the term ‘activation,’ despite following Müller’s terminology does not indicate any cognitive 
process on the side either of the receiver or of the producer. By the notion of “activation of metaphoricity” 
I mean hereafter a communicative strategy (which, in the case of Parmenides, is a textual strategy) that, 
by the use of certain devices (linguistic and poetic devices in the case of Parmenides), Signals the presence 
of, and thereby draws attention to, metaphors. 

18 Müller ^ZÖ8i ii. 
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To sum up, Müller works out two main conclusions from her analysis: 

i) metaphoricity is dynamic: if entrenched metaphors may potentially he activated 
during language use, they must not he taken as dead metaphors, hut rather as either 
sleeping (when showing a low or no degree of metaphoricity) or waking (when 
showing a high degree of activation). 

z) metaphoricity has a gradahle nature, that means that it could he activated at a higher 
or a lower degree hy its producer. 


4 Deliberate metaphor use 

Activation of metaphoricity (at a lower or higher degree) hy a language user at a certain 
time points to Gerard Steen’s notion of deliherate metaphor use. Although it is not new,^^ 
this notion has heen receiving more and more attention in recent time.^° Gerard J. Steen 
is the pioneer of this promising field of research, and he defines deliherate metaphors as 
follows: 

A metaphor is used deliherately when it is expressly meant to change the ad- 
dressee’s perspective on the referent or topic that is the target of the metaphor, 
hy making the addressee look at it from a different conceptual domain or space, 
which functions as a conceptual source.^^ 

Steen argues that the distinction hetween deliherate and non-deliherate metaphor use 
rests upon what he called the communicative dimension of metaphor.He suhsequently 
suggests a three-dimensional model of metaphor, and classifies metaphors not only ac- 
cording to linguistic (direct vs indirect metaphors) and conceptual parameters (novel vs 
conventional metaphors), hut also according to a communicative dimension (deliherate 
vs non-deliherate metaphors). More recently Steen has refined his theory hy highlighting 
two essential features in deliherate metaphor use: intention and attention. He points 
out that (i) deliherate metaphor gets represented as metaphor in the Situation model 
or texthase, that is with distinct attention to the source domain as a separate referential 
aspect of the meaning of the utterance. (z) Deliherate metaphors require online cross- 
domain mapping, involving attention to the source domain as a conceptual and referen¬ 
tial domain in its own right. (3) Deliherate metaphor can he experienced as a metaphor 
hy ordinary language users hecause of the attention to the source domain in the texthase. 
(4) In deliherate metaphor, metaphor acquires a communicative function as metaphor 
hetween language users.^^ 

However, how can we determine if a certain metaphor is used deliherately hy a given 
language user at a given time? One of the clearest feature indicating deliherate metaphor 
use is a lexical signal, such as the word ‘like’ in a simile. In other terms, in the expression 
“Martha sings like a nightingale” the word ‘like’ is meant to indicate a direct comparison 
(or an explicit cross-domain mapping) hetween Martha and the nightingale. Expressions 
of these kinds are defined as direct metaphors, and leave, as Steen has pointed out, “the 
addressee no Option hut to pay explicit attention to the source domain as a source domain. 
Direct metaphor is deliherately metaphorical’!^^' Beside direct metaphors, the creation of 

19 For example Cameron |20o4 119, highlighted the importance of deliberate metaphors in educational 
discourse. 

20 Cf Beger Izoiifc Gibbs Eoiifc Steen |z.oo8fc Steen |2.oiib| and Steen [zoiiat Steen |z.oisl and Steen Kin press)] . 

21 Steen liod^ 222. 

22 Steen (2011a: 13-8) 

23 See Steen |(in press)! 

24 Steen jioiTEl , 13. 
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novel metaphors might also be a clear Feature to determine deliberate metapbor use. Nev- 
ertbeless, wbile direct and novel metapbors are typical examples of deliberate metapbors, 
Steen argues tbat people can also use conventional and indirect metapbor in bigbly delib¬ 
erate ways.^^ However, in tbe case of conventional and indirect metaphors, the question 
of how to determine if they are deliberate raises a further question concerning the iden- 
tification of specific devices tbat might point to deliberateness. 

This brings us back to Müller’s notion of activation of metaphoricity, and leads us to 
risk the assumption tbat a given degree of active metaphoricity might point to deliberate 
metapbor use. To put it another way: when I am able to determine tbat a language user bas 
activated metaphoricity of a given conventional and indirect metapbor, I can conclude, 
as a result, tbat the language user is deliberately using metaphors. Therefore, an awake 
metapbor might be a good candidate as a deliberate metapbor. 

Müller convincingly argues tbat metaphoricity is not a property of lexeme, as tradi- 
tionally believed, but rather a matter of individual activation. Therefore, it pertains to the 
context in which the metapbor is produced. As Müller highlights, “we may methodolog- 
ically exploit the context and use it as a window onto the cognitive processes underlying 
metapbor production”^^ Müller argues tbat there are concrete contextual devices tbat 
indicate activation of metaphoricity. Since, as we saw above, activation of metaphoricity 
is likely to point to deliberateness, the same devices tbat indicate activation and degree of 
metaphoricity might point to deliberate metapbor use. 

This considered, the proximity of the language user to the context in which the lan¬ 
guage is produced seems to be a significant element to establish degrees of metaphoricity 
and degrees of deliberateness in the metaphors in language use. The central question of 
this paper is, therefore, whether and to what extent we can trace out deliberate metapbor 
use when this proximity lacks, as in the case of ancient texts. And, above all, when dealing 
with ancient texts, can we trace out concrete textual elements tbat might attest to a higher 
or lower activation of metaphoricity and, accordingly, to deliberate metapbor use?^^ 


5 Ancient metaphors of Lied-Weg: low degree of metaphoricity 

At the outset of bis philosophical discourse,^* Parmenides introduces the topics he is going 
to deal with by means of a metapbor. He asserts that there are two ways {hodoi) of enquiry 
(dizesios), “the one, that (it) is and that (it) is not not to be” and “the other, that (it) is not 
and that (it) must not be”^^ These two ways are described elsewhere by the synonymous 
terms keleuthos, “path” and atarpos, “trail”^° The idea of “ways of enquiry” calls back to 
mind the “ways of songs” of the epic bards or Herodotus’ “ways of discourses” or “ways of 
Stories” These were traditional metaphors to refer to ways, namely modes or versions, of 
poetic compositions, of the storytelling, or of any verbal composition in general (i.e. to 


25 Steen [2.01 1 3 14. 

26 Müller |2.oo8| , 6. 

27 In my attempt to search for an answer, I must say that I found Kyratzis’s proposal of verbal activation 
devices immensely useful. These devices are listed by Müller ^oo81 190-191.1 shall refer to some of them 
more in detail when relevant for Parmenides’ text. 

28 DK 28 B 2.2. Parmenides’ fragments are quoted according to the edition by Palmer I2009I , which I also 
adopt for their English translation. This fragment in particular is quoted in its entirety below. 

29 What, exactly do these two paths of enquiry correspond to.’ This is a debated question in the studies 
of Parmenides. Scholars have attempted, over the years, to relate the paths of enquiry to the parts of 
Parmenides’ philosophy. In this framework, some scholars proposed that the paths are not two but three. 
Since a thorough analysis of this issue is not directly pertinent to the main topic of this paper, and would 
inevitably lead us too far afield, here I will limit myself to referring to the extensive discussion of this 
issue in Palmer I2009I , 61-105. 

30 See below. 
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the talking/writing about a theme or a stories).^^ Hereafter it will be sbown tbat ancient 
Greek terminology depicts tbe act of composing a song or of storytelling in terms of going 
along patbs, tbe results of tbis composing in terms of destinations, and tbe poet wbo is 
composing in terms of a traveller. 

We already find elements tbat bint at tbis metapbor domain in tbe Homeric poems. 
For example, in Od. 8.73 tbe Muse is said to bave induced [aneke) tbe singer at Alcinous’ 
court, Demodocus, to sing tbe glory of tbe beroes from a specific theme [oime). The verb 
aniemi in tbis context could be an entrenched or even a historicaP^ metapbor (just like 
the English verb “to induce” tbat translates it), whose primary meaning is tbat of a verb of 
motion related to the sphere of going along a path to come up to or reach a spatial point. 
Furthermore, in the Homeric Hymn to Hermes 451 the Muses talk of an oimos aoides, “the 
path or course of song” The same idea is in Hesiod’s Works and Days 659 where the Muses 
are told to bave led [epibesan) Hesiod along the path of melodious song. Tbis can be put 
in relation to Pindar O. 9.47 epeön oimon ligun. As O. Becker highlighted, 

[...] wenn also die Vorstellung des Gehens im Liede belegt ist und andererseits 
das Lied hier mit dem anklingenden Wort oimos bezeichnet wird, so besteht zum 
mindesten große Wahrscheinlichkeit dafür, daß oime mit oimos verwandt ist und 
ursprünglich auch eine Wegvorstellung in sich enthält.^^ 

Becker analyses the development of tbis traditional motif of Lied-Weg both in the lyric 
poet Pindar (first half of the 5th Century BCE), in Herodotus (second half of the 5th 
Century BCE) and in the tragic poets Aeschylus (first half of the 5th Century BCE) and 
Sophocles (second half of the 5th Century BCE). Erom this analysis, Becker works out 
that the metapbor of Lied-Weg did not have its origin in poetry, but rather developed from 
spoken language, and became, already in Homer, a conventionalized way of referring to 
poetical composition, to storytelling or, more simply, to talking/writing about something 
in general.^"* Thus, we can define such a metapbor as an entrenched one. 

As a matter of fact, Herodotus’ prose, for example, seems to demonstrate that referring 
to the presentation of a given theme or to the storytelling in terms of going along paths 
is conventional at his time, while the metaphors of paths to refer to topics of a story 
or to arguments more likely, seem to be sleeping ones. This is shown by the fact that, in 
many passages of Herodotus’ works, we repeatedly find expressions like ep/opai cppdacju, 
Ac^cjv, cpccjp,^^ fjia (“I am going to tell”)^^ or dvcipi, dvaßaiucj, cndvcipi, cnl 

TÖv npÖTcpov Adyou, etc. (“approach’J “come back’( “return’,’ or “recapitulate a previ- 
ous discourse”).^^ An analogous conclusion can be worked out from other Herodotean 
passages that involve the metaphoric use of the word hodos (offen in expressions of the 
kind of hodos logön) referring both to topics of stories, of discourses or of arguments, 
and to different versions of the same story.^^ Thus, we can draw a twofold conclusion: 
I) kinds of topics/arguments-path-metaphors like those we find in Herodotus, since they 
are entrenched and sleeping, display a low degree of metaphoricity. 2) This low degree 


31 In terms of CMT, these are all verbal realizations of the same conceptual metaphor to which I referred 
above as an Argument defines a path. From this, the translated meaning of method, System derives: cf 
Plato, Sph. 2i8d, Arist. APr.53a2, al.; ööü “methodically, systematically” like in Pl.R.533b, Stoic.2.39, 
etc.; so Ka0’ Ö66v Pl.R.435a ; rpn 6icc toü otoixeIou ö. EZtüu eypatpEv Pl.Tht.208b (cf “öie^oöov” 208a). 

32 An ‘historicaP metaphor is a highly conventionalized and opaque metaphor which is therefore not 
perceived as such anymore. 

33 Becker 11937t 69. - Cf also Pagliaro |i9S3t 34-40. 

34 Becker 119^ 80-81. 

35 Cf Her. 1.5; 2.11; 2.99; 2.35; 6.109; 7.137 and 7.139. 

36 Cf Her. 4.82; 5.62. 

37 See Becker [19^ 100. 

38 See Becker [19^ 101-116, esp. 114-116. 
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of metaphoricity indicates that entrenched metaphors are unlikely to display a delib- 
erate metaphor use, unless we can find verbal devices tbat indicate activation of tbeir 
metapboricity. 

Tbis is tbe case of Pindar, wbo sbows a ratber different tendency wben dealing witb tbe 
same metapbor cluster. As Becker bas tborougbly demonstrated, Pindar’s poetry is able, 
in fact, to inflect conventional metapbors related to Lied-Weg into several novel motifs and 
images.^^ Tbese are all produced from tbe same conceptual domain tbat labels tbe poetic 
song in terms of a patb on wbicb tbe poet, wben composing, goes.'^° Tbe many inflections 
tbat tbis motif bas received by Pindar clearly sbow tbat tbese kinds of metapbors, tbougb 
conventionalized, are transparent, and could be tberefore activated by a given writer at 
any given moment in time. 


6 Parmenides’ ways of enquiry: activation of metaphoricity 

DK 28 B 2: 

£i 6' dy' cycjv epcto, KÖpiaai 6c au pü9ou dKouaac;, 

ainep ööo'i pouuai 6i^f|aiöq ciai uofiaai- 

f) peu öncjq coTiu tc Kal toq ouk coti pf) ciuai, 

neiOoüq EOTi KEÄsvöoq, dApOcipi ydp önrjöei, 

f) 6 ' tue; ouK COTIU TC Kal tue; xpccju coTi pf) ciuai, 5 

Tpu 6r| TOI (ppd^cj nauancuBca eppeu äTapnöv- 

ouTc ydp du yuoipc; tö yc pf) cöu (od ydp duuoTÖu) 

ouTC (ppdoaiq. 


Come now, I sball teil - and convey bome tbe tale once you bave beard - 

just wbicb ways of enquiry alone tbere are for understanding: 

tbe one, tbat (it) is and tbat (it) is not not to be, 

is tbe path of conviction, for it goes with true reality, 

but tbe otber, tbat (it) is not and tbat (it) must not be 

tbis, I teil you, is a trail wbolly witbout report 5 

for neitber could you apprebend wbat is not, for it is not to be accomplisbed, 

nor could you indicate it."^^ 

In tbe Verses above, I italicise tbose terms tbat could be verbal realisations of tbe concep¬ 
tual metapbor an Argument defines a path. As can be seen, words relating to tbe same 
metapbor cluster are repeated four times witbin eigbt lines: we bave ways (hodoi) at I.2, 
path [keleuthos) and goes with {opedei) at I.4 as well as trail {atarpon) at 1 . 6 . Note tbat not only 
does Parmenides compare arguments (or metbods) of enquiry to patbs, but conviction 
about certain tbemes is said to go together witb reality, suggesting tbe idea tbat developing 
convincing and true arguments migbt be understood as going along patbs. Tbis clustering 
of metapbors from tbe same conceptual domain migbt be taken as a device activating 


39 “Mannigfach ... merkwürdige Vorstellung” Becker I1917I , 69. 

40 See Becker I1917I , 68-80, for a thorough analysis of Pindar’s passages and further bibliography. 

41 Transl. Palmer I2.009I, slightly modified. 
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metaphoricity. As a matter of fact, it is mentioned among the activation devices listed by 
Kyratzis/^ and labelled as “composing”"'^ 

Tbe Suggestion tbat we deal bere witb an activation device gains force if we consider 
tbe fact tbat, in tbe original layout of Parmenides’ poem, tbe verses of B 2 were closely 
followed by tbe verses of B 6: 

Xpf) TÖ Acyciv T 8 V081P t' söv spp 8 vai- soTi ydp 8 ivai, 
pr| 6 sv 6 ' oÜK soTiv- xd a' syw (ppd^ 8 a 6 ai dvtoya. 
npcjTriq ydp a’ dtp' ööov xauxriq 6 i^f|aioq <dp^(jj>, 
aüxdp sn 8 iT' dnö Tpc;, fjv öf) ßpoTol 8 i 6 ÖT 8 q oi) 6 sv 
nÄä^ouTai, öiKpavoi- dpr|xavir| ydp sv aÜTtöv 5 

aTf| 98 aip iOvvei nÄaKTÖv pöov- oi 6s cpopsvvTai 
KCJtpol öpwq TutpAoi TS, Ts6r|nÖTsq, aKpixa cpuAa, 
oiq TÖ nsAsiu TS Kttl oi)K sivai tcjötöv vsPÖpiOTai 
KOI) TCJÜTÖv, ndvTCJV 6e naÄWTßonöq eoti KeÄevöoq. 


It is necessary to say and tbink tbat wbat is is; for it is to be, 
but notbing is not. Tbese tbings I bid you ponder. 

For <I sball begin> for you from tbis first way of inquiry, 
tben yet again from tbat wbicb mortals wbo know notbing 
wunder two-beaded: for baplessness in tbeir 5 

breasts directs tbeir wandering mind. Tbey are borne along 
deaf and blind at once, bedazzled, undiscriminating bordes, 
wbo bave supposed tbat it is and is not tbe same 
and not tbe same; but tbe path of all tbese turns back on itself."^ 

Here words relating to tbe metapbor duster we are analysing are seven witbin nine verses. 
Tbe composing of metapbors from tbe same source domain is striking: besides tbe famil¬ 
iär mapping between arguments (or metbods) of enquiry and patbs, Parmenides verbal- 
izes tbe conceptually related idea according to wbicb tbe one wbo wisbes to enquire is 
understood in terms of a traveller. In tbese verses in particular, tbe focus is on buman 
beings wbo, since tbey know notbing, at I.5 are said to wander around [plattontai). At 1.6 
we find out tbat belplessness [amechanie) directs [ithunei) tbe movement of tbeir mind 
[plakton noon). Tbus, tbey are borne [phorountai) along a wrong patb tbat turns back on 
itself {palintropos esti keleuthos). 


42 Kyratzis Izoo^fc see Müller |z.oo8| , 190. 

43 “Composing: Kyratzis distinguishes two different ways of composing: one is the clustering of metaphors 
from the same source domain, and the other is a metaphorical-literal juxtaposition. Here are the ex- 
amples: i. Clustering of source domain expressions: “Mr President, ladies and gentlemen Members 
of Parliament, I am certain that tonight’s discussion unites the Creek people against a new common 
enemy, namely the dangerous invasion of drugs in the Creek society, an enemy that threatens today 
every advanced society and one that no society has managed to defeat no matter how many weapons it 
has used”; 2. Metaphorical-literal juxtaposition as in “Education, along with our army, is our national 
defense” Müller 190. 

44 Trans. Palmer |zoo9t slightly modified. 
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In addition to the activation device that we called “composing” we find in these verses 
another device that is likely to point to active metaphor use. The verh plattontai and the 
adjectivep/a^tott are words deriving from the same semantic root. However, the adjective 
is not only more unusual than the verh, hut its use as attrihute of the mind is perceived 
as infrequent and odd -not to say unnatural. The closeness of two etymologically related 
words, on the one hand, and the estranging wording/;/«^« noon, on the other, could he 
taken as devices that activate metaphoricity. Moreover, it is worth noting that the unusual 
characterization of men as “two-headed” [dikranoi B 6. 5) could refer hack to the two ways 
of enquiry that the goddess has descrihed in B 2. In particular, “two-headed” could hint 
at the fact that human heings mix the two ways of enquiry in their attempts to know. 
Since they suppose, as we read few lines helow, “that it is and is not the same and not 
the same” (B 6.8-9), fi is as if they had one head to think that it is and a second hand to 
think that it is not. But ways of enquiry were already depicted as mutually exclusive in B 
2.3-6 (“the one, that (it) is and that (it) is not not to he” and “the other, that (it) is not 
and that (it) must not he”). In contrast, the fact that ordinary human heings mix the two 
ways of enquiry is the distinctive mark of their congenital ignorance (they “know nothing, 
eidotes ouden at I.4). Therefore, the unusual adjective dikranoi descrihing human heings is 
likely to hint at human attempts to knowledge, and to point indirectly to the two ways of 
enquiry. Consequently it could he seen as another device activating metaphoricity within 
the duster of arguments-paths. Note that the depiction of ignorant mortals ends with 
a last glimpse on the path they go in: it is a path without a proper destination, since it 
returns to the starting point [palintropos at I.9). This element introduces the notion that 
ordinary processes of reasoning are completely unsuccessful and even futile, not providing 
any understanding. 

Furthermore, if we take B 2 and B 6 together, we might recognize a further activation 
device, connected to the repetition of the same metaphor term:"^^ thus, whereas hodou at 
6.3 recalls hodoi at 2.2, keleuthos in 6.9 parallels keleuthos in 2.4. Let us, furthermore, extend 
this analysis to B 7 and B 8.1-2, which might have closely followed B 6: 

(7) Ol) ydp pf|noT£ toüto öapfji civai pf) EÖVTa- 
äAAd au ufjaö' dtp' ööov öi^fjaioq dpyc uöripa 
pr|6£ a' cBoc; noAuncipou öööi> Kaxd Tr|u6£ ßidaBto, 
ucjpdu doKonou öppa Kal rixr|£aaau dKoupu 

Kal yAtöaaau, Kpiuai 6e Adyiui noAuöppiu eAey/ou 5 

i'E, £p£6£u ppOcuxa 

(8) pöuoc; 6' £Ti püBoc; döoro 
Acinexai cjq caxiu. 


For this may never he made manageahle, that things that are not are. 

But you from this way of enquiry restrain your understanding, 

and do not let hahit horn of much experience force you along this way, 

to employ aimless sight and echoing hearing 

and tongue. But judge by reason the strife-filled critique 


45 Repetition of the same metaphor term is taken as an activation device by Kyratzis [2.004 see Müller jiooSI , 
191. Repetition is different from clustering in that the formet entails the reiteration of the same term, 
while the lauer implies the recurrence of different terms from the same domain. 
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I have delivered. 

And yet a single tale of a way 
remains. ... 

The repetition of the same metaphor word here is amazing: the term hodos (in different 
cases) is repeated thrice within seven verses. Note moreover Parmenides’ play on words in 
8.1: the common metaphorical wording hodos mythou meaning “path of a story’’ which 
was regularly used in Parmenides’ time and, as we have seen, prohahly not any more 
perceived as a metaphor hy average language users, hecomes here mythqs hodou, “story” 
or “account of a path’! This unusual rephrasing of a common wording might have had an 
estranging effect on the audience, and might therefore represent another device activating 
metaphoricity. 


7 A powerful activation device: evoking images 

I hope to have shown, through the analysis of the verses in which metaphors relating to 
the conceptual domain an Argument defines a path are verhally and poetically realized, 
which verhal devices Parmenides used in order to activate metaphoricity in a conven- 
tionalized metaphor duster. From this usus, we might infer that Parmenides deliherately 
aimed to wake up sleeping metaphors helonging to that duster for specific purposes. 
However, hefore attempting to identify such purposes, it is necessary to deal with another, 
powerful - as it will turn out to he - contextual device that is employed hy Parmenides, 
and which activates metaphoricity to a high degree: the evoking, in the audiences’ mind, 
of images or scenes that appear to he related to the metaphorical domain of arguments- 
paths. Specifically, the image or scene Parmenides is ahle to evoke is that of an extraor- 
dinary journey, which Parmenides recounted in the prologue to his philosophical poem, 
an experience in which he got personally involved. This experience is intended to he 
understood in non-metaphorical terms, hut is in fact modelled through literary echoes 
and parallels from the tradition of epic poetry parallels which are meant to evoke in the 
audience’s mind those epic scenes from which Parmenides’ echoes and parallels come 
from. In fact, hy horrowing a word from the epic tradition, Parmenides could immediately 
call to mind the word’s context and, hy using two or three words together which also 
occurred together in the epic tradition, he could evoke a whole epic scene.'*^ 

Concerning the specific topic of this paper, it is worth noting that the first reference 
to hodos hy Parmenides is not in the sense of “paths of enquiry” in the verses of B 2, hut 
hodos is one of the first words of his poem altogether. In fact, we find it twice at the very 
outset of the prologue to Parmenides’ philosophical discourse. At B 1.1-5 we read: 

mnoi Tttf pE (pepouaiv, öaov t' euI 0 upöq iKdvoi, 

UEpnov, EUEi p' öööv ßpoav noAucpripov dyouaai 
öaipovoq, fj KttTÖc tndvT' öcTrit (pcpEi EiöÖTa cpÜTa- 
Tpi (pEpöppp- Tpi ydp pE noAucppaoToi cpspov innoi 
dppa TiTaiPouaai, Koüpai 6' öööv fiyspÖPEUov. 5 


The mares who carry me as far as the soul could reach 


46 This point was made by Kingsley |i99sl 42-43, with regard to Empedocles, but it perfectly applies to 
Parmenides too. 
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were leading the way, once they stepped guiding me upon the path of many songs'*^ 
of the divinity, which carries over fall citiest the man who knows. 

On it was I horne, for on it were the headstrong mares carrying me, 
drawing the chariot along, and maidens were leading the way. 5 

It is not unlikely that Parmenides’ audience, when hearing for the first time of the two 
hodoi of enquiry (B 2.2; see ahove), were immediately led to link them to the hodos of many 
songs they heard in the prologue (B 1.2-3). This hypothesis gains force ifwe consider the 
fact that, within the lines of B 6 which, as we have seen, might closely have followed the 
Verses of B 2, there are verbatim parallels with the first lines of Parmenides’ prologue. In 
particular, the description of ordinary people in B 6 plays on contrast with Parmenides’ 
self-representation in the very heginning of his poem. As we have seen ahove, in B 6 we 
are told that mortals know nothing (B 6.4: brotoi eidotes ouden), while Parmenides is here 
depicted as a man who knows {eidös phös in B 1.3). Moreover, mortals “wander along” 
[plattontai B 6.5 ), and have a wandering understanding [plankton noon B 6.6), because they 
are horne along {phorountai B 6.5). In contrast, mares carry {pherousin B i.i) Parmenides 
along a divine path that leads [pherei B i .3) to a precise destination, as we apprehend few 
Verses later, while the path of mortals “turns back on itself” {palintropos esti keleuthos B 6.9). 
These are reasons to conclude that, when hearing of the two ways of enquiry in B 2 and 
of the depiction of wandering people in B 6, Parmenides’ audience might have called to 
mind the whole scene of Parmenides’ journey on the divine path of many songs depicted 
in the prologue. 

Parmenides’ prologue, quoted in its entirety by Sextus,"^^ is the account of Parmenides’ 
exceptional journey to the house of Night, in order to meet a goddess who is presented as 
the source of Parmenides’ philosophy. Parmenides depicts himself carried along the route 
of the Sun'^^ on a chariot driven by mares, while the Daughters of the Sun indicate the 
direction that leads him to an extraordinary place (11. 11-18): 

£v6a nuÄai Nuktocj t£ kuI ''Hparoq £iai kcAeuOcjv, 

Ktti acpac; üncpBupov dpcplq c/ci Kal Adivoc; odööcj- 
auxal 6' aiBcpiai nAfjuxai pcydAoiai Bupcxpouj- 
Tüjv bz AiKri noAunoivoc; e/ci KAr|i6aq dpoißoucj. 

Ttiv öf) naptpdpcvai Koüpai paAaKoim Adyoiaiv. 15 

n£iaav EnuppaÖEtoq, toq atpiv ßaAavtoTÖv ö/fja 
duTcpccjc; cjocic nuAccjp dno- xal bz Bupcxpcju 
Xdap' öjax/zz, noiriaav ... 


There are the gates of the paths of Night and Day, 


47 Palmer translates “far-fabled” following Diels-Kranz (“vielberühmt”), Guthrie |i96st vol. 2 p. 7 and 
KRS1983: 243, but see Mourelatos I2008I , 41 n. 93, and Cerri I1999I , 167. 

48 Empiricus Arft). Maf^. VII, ii i-i 14 = DK 28 B i. 

49 That the hodos daimonos (II.2-3) corresponds to the route of Helios has been suggested by Cornford [1934 
118 n.i, Burken 11969! , 7, and, recently, by Palmer [2009! 56, and Cosgrove |20ii! 30. However, öhöc; 
Salpoyoc; can also mean “the route of the goddess” with reference to the goddess whom Parmenides 
meets in the house of Night, at the end of his journey: see, recently, Ferrari 120-121. Yet, as Burkert 
has pointed out, this identification reflects the method of the commentators, for one hearing Parmenides’ 
Story has no reason at this point to think of the goddess who is first mentioned at I.45, whereas everything 
in the immediate context suggests that the deity is Helios. 
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and a lintel and a stone threshold hold them on both sides. 

And they themselves high in the air^° are filled with great doors; 

And hard-pushing Justice holds their alternating bolts. 

Appeasing her with gentle words, the maidens 

shrewdly persuaded her to push the pin-fastened holt 

for them swiftly back from the gates. And in the doorframe these 

made a yawning chasm as they swung open ... 

The Daughters of the Sun drive Parmenides to the gates of the paths of Night and Day 
which are held together by a lintel and a stone threshold, and filled with great doors. These 
are guarded by Justice who, by holding their bolts, guarantees the regulär alternation of 
night and day through the gates and, subsequently, on our earth.^^ The Daughters of the 
Sun persuaded Dike with gentle words to open the doors and let Parmenides through. As 
the doors open, a yawning chasm appears in front of Parmenides. Through it, Parmenides 
can finally reach the house of Night where he meets the goddess who, aller having warmly 
welcomed him, reveals him the true nature of the things, namely Parmenides’ philosophy. 

While the journey of Parmenides runs on a path that leads Parmenides to the revela- 
tion of his philosophy, scholars disagree substantially about the direction of this journey. 
Actually, adhering to an ancient line of Interpretation that can he drawn back to Sextus 
Empiricus, scholars have attempted to read Parmenides’ poem as a symbolic story to 
indicate enlightenment. Accordingly, they explain Parmenides’ prologue as a journey to 
light.^^ However, against this line of interpretation some scholars objected that plenty 
of traditional motifs, skilfully employed by Parmenides to describe the geography of 
the place he goes through, rather indicate that Parmenides’ journey is a katabasis to the 
underworld.^^ Specifically, the description of the gates of the paths of Night and Day calls 
to mind the familiär region of the underworld frequently depicted in the traditional epic 
poetry.^"^ In particular, Hesiod in the Theogony describes “the awful house of murky Night” 
and, in front of it, the place “where Night and Day draw near and greet each other as they 
pass the great threshold of bronze: and while the one is about to go down into the house, 
the other comes out at the door’!^^ Elsewhere Hesiod told us that the house of Night is 
at the world’s end, beyond glorious Ocean {Theog. 274-275). This corresponds to the way 
to Hades and, in fact, Odysseus is instructed to go with his ship across Ocean to reach the 
broad house of Hades.^^ Parmenides teils us that, to pick up him, the Daughters of the Sun 
leave the house of Night that is traditionally considered their abode too, as we apprehend 
from Stesichorus.^^ Additionally, the chasma achanes that appears before Parmenides once 
Justice opens the gates recalls the chasma mega described by Hesiod Theog. 740. This is at the 


50 For the meaning of aiOepiat cf. Aesch. Th. 81 where aiOspia KÖuiq means “dust raising up to the sky”; cf 
Cerri 11999t i 77 - 

51 Note that according to Heraclitus, Dike (and her Erinyes) monitors that the sun does not overstep its 
borders, and punishes it in the case it does: cf DK 22 B 94. 

52 Diels 11897t Kranz |i9i6t Bowra |i9:)7t Guthrie [196st 9-10, and more recently Kahn |2009t 210-215. 

53 This point was first made by Morrison |i9sst and was then developed by Burkert 11969t Nowadays the 
majority of scholars maintain that Parmenides’ journey is a katabasis. 

54 Cf II 8.13-16; Od. 24.11-14. Hes. Theog. 740-757 and 811-814. 

55 Hes Theog. 744-5 7. Since it has been noted that some of the details of Parmenides’ description are different 
from Hesiod’s topography it is worth remembering, as Palmer 12009t 55; has already highlighted, that 
“Parmenides is not slavishly copying Hesiod. Instead, it appears that both he and Hesiod are elaborating 
a very old motif with deeper roots in Babylonian mythology’l 

56 Hom. Od. 10.508. 

57 Parm. Ap. Athen. 11.469E. 
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border of the universe, right there where we find the house of Night. It seems therefore 
plausible to assume that Parmenides, by employing plenty of details belonging to the 
traditional topography of the underworld, wants to depict his journey as a katabasis.^^ 
As J.S. Morrison has pointed out: “we should recall that katabaseis ... were a recognised 
method of obtaining a revelation of truth”^^ 

From the parallels mentioned above, which are not exhaustive, it seems clear that Par¬ 
menides’ prologue is finely composed through analogies with the epic tradition depicting 
extraordinary paths and fantastic destinations to the underworld. To he sure, almost every 
Word in Parmenides’ prologue seems to he there expressly to call to mind epic passages and 
traditional scenes, in order to convey the image of an exceptional journey to the under¬ 
world, a journey analogous to that already made by epic and legendary heroes. Scholars 
have not failed, over the years, to register and analyse these echoes and parallels.'^® There 
is no doubt that the studies of Parmenides have made headway in showing plain analo¬ 
gies (and intentional differences) of Parmenides’ journey with the journey of Phaethon 
who travelled on the chariot of the sun,^' with the Homeric account of Odysseus’ jour¬ 
ney to Hades,and with the legendary katabasis of Pythagoras.In particular, unlike 
Phaethon,^"* Parmenides is led along the course of the sun “by Right and Justice” [themis te 
kaidikete), as the goddess assures him (B 1.26-8). Moreover, like Odysseus’ and Pythagoras’ 
journeys, also the journey depicted by Parmenides is a katabasis. Yet travelling to the 
underworld means, as Morrison emphasized, accomplishing a journey to knowledge. 
In fact, Parmenides’ journey leads him to receive divine revelation and, consequently 
knowledge. Thus, we can safely assume that all Parmenides’ echoes and parallels are 
precisely meant to convey the idea that Parmenides is a hero who, like Odysseus and 
Pythagoras, was allowed, through an extraordinary experience, to receive divine wisdom. 

What does all this have to do with activation of metaphoricity and deliberate metaphor 
use? To answer this question, let us look more closely through Parmenides’ strategy. On 
the one hand, as we have seen in the previous chapter, Parmenides accumulates metaphors 
from the same duster, combines them together, plays with word-roots relating to the same 
metaphor domain, depicts ignorant men in terms of people borne along on a wrong 
paths that turns back on itself, and so on. Doing so, he activates metaphoricity in a 
conventionalized metaphor duster, thereby focusing on and emphasizing the correlation 
between arguments (or methods) of enquiry and paths, traveller and enquirer, knowl¬ 
edge and destination of a journey. On the other hand, as we have seen above, he opens 
his poem with the account of his journey - which he presents, in allegorical terms, 


58 Other traditional elements which indicate that Parmenides’ journey is a katabasis are collected by Burkert 
11969t esp. at 1-22. See also Palmer (2009! , 54-61. A Brief overview of the traditional motifs indicating a 
Parmenidean katabasis can be found in Mourelatos |20o8t 14-16, who also lists motifs that might point 
to a journey to Light. 

59 Morrison 11955t 60. 

60 Already Diels 11897t i but see more recently Ranzato 12015t esp. 25-118, also for further references 
and an up-to-date bibliography. 

61 See above all Bowra 11957t Cordero I2004 26; Kahn 12009t 214 - 

62 See Havelock 11958t Mourelatos |2oo8t 21-25 and Cerri 11995t 94-96. 

63 See Burkert 11969t 

64 As is known, the journey of Phaethon on his father’s chariot led to disaster: Phaethon’s inability to control 
its horses forced Zeus to kill him to prevent the earth be destroyed by fire. Mentions of this myths can 
already be found in Hesiod (fr. 311, ap. Hyg. Fab. 154), while the Story was presumably the object of 
Aeschylus’ tragedy Fleliades (fr. 68-72) and of the lost Euripides’ Phaethon. This myth is known to us 
thanks to Ovid’s Met. i. 750-2.400, while an exegesis of it can be found in Procl. In Ti. 1.33E-35D. 

65 Crisp |200 5t 117, defines allegory as a “superextended metaphor’) namely a metaphor “extended to the 
point where all direct target reference is eliminated’l See moreover at p. 129: “Allegories can be regarded as 
superextended metaphors. The result of their ‘superextension) however, is to remove all language relating 
directly to metaphorical target. What remains is language that refers to and describes the metaphoical 
source, both literally and non-literally’) Accordingly, we can refer to Parmenides’ proem as an allegory 
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as a possible, fictional, journey he once made - on a divine path to the place that is 
traditionally considered as the source of knowledge. In other words, while Parmenides’ 
philosophy is meant to he understood in terms of a metaphorical path that a metaphorical 
traveller has to go down until he reaches knowledge, as it were the destination of his 
path, Parmenides recounted a fictional Situation presenting a divine path that he once 
followed to reach true knowledge. Moreover, when mentioning the two ways of enquiry, 
and activating this metaphor, he refers back to his journey on the divine path in the 
prologue by verbatim internal references. That is, he deliberately draws the audience’s 
attention to his extraordinary experience when introducing the arguments and methods 
of his philosophy. In this account, note that Parmenides’ journey displays elements which 
are related in a particular way not only to the source domain of path, but also indirectly 
to the target domain of argument, since Parmenides’ journey is on a path that leads to 
knowledge. 

One can hardly overlook the remarkable role that concepts concerning path, jour¬ 
ney and destination play in Parmenides’ philosophical discourse. As scholars have high- 
lighted, the motif connected to path (and to Journey) constitutes the central and ‘unifying 
motif’ of Parmenides’ poem as a whole.^^ I would argue that Parmenides aimed to in- 
tertwine the motif of his possible, fictional journey to knowledge with the metaphorical 
journey of one who wishes to know and the metaphorical path of enquiry she should 
follow.^^ My Claim here is that this intertwining is a poetical strategy pointing to a high 
degree of deliberate metaphor use. In fact, it is a very powerful device to activate to a high 
extent a conventional metaphor duster. After all, as Müller has pointed out, “the more 


in the sense Crisp points out: “Allegory in literary contexts refers to fiction that are given a continuously 
metaphorical interpretation [...] What all allegories [...] have in common is that they never refer directly 
to their metaphorical target. Direct reference is only to the metaphorical source constructed as a jktional 
Situation’’, Crisp 115-116; emphasis added. At p. 127-128, Crisp clarifies thisconclusion: “There is no 
longer any of that mixing or “biending” of source- and target-related language that is the linguistic basis 
for conceptual biending [as for instance in an extended metaphor]. The language of allegory simply refers 
to and describes the metaphorical source. It thus consists of a set of possible references and predications, 
or, to speak less literally the source is construed as a possible, fictional, Situation’^ (emphasis added). By 
virtue of this, it can be said that Parmenides, in his introductory depiction of his extraordinary journey, 
employs non-metaphorically-, but “literally-used language” according to the definition by Crisp [2005[ 
128. “A distinction between metaphorically- and literally-used language can only be drawn in relation to 
a possible Situation. Language relating directly to that Situation is literal; language relating to it indirectly 
is not” Crisp |20o'^ 128. 

66 Cf Reale and Ruggiu [200 5I , 28, and 177-182. 

67 Note that this poetical strategy of inteuwining scenes of a non-metaphorical journey and metaphors of 
the Lied-Weg domain is already subtended in the poetical Image that opens Parmenides’ prologue. In 
fact, the chariot on which Parmenides is borne to the house of Night might be a metaphor indicating 
poetry as Fränkel 11951t d’Alessio 11995t Asper 11997t 2.1-98; Cerri 11999t esp. 96-98 and Ranzato 12015t 
25-28 have shown. As such, this motif is found in several coeval texts belonging to the tradition of the 
choral poetry and of the epic-didactic poetry: Choral poetry, Pind. Ol. i. 112-115; 6. 1-4 and 22-28 (on 
which see hereafter); Pyth. 10.64; Isthm. 1.6; 2.1-5; 8.61; Pae. jh 10-20 Snell-Maehl. Sim. FF 79.3-4 D; 
Bacch. Ep. 5.176-186. Didactic poetry: Emp. DK 31 B 3. Pindar employs it in particular in O. 6.22-27 
where the poet Claims that he intends to get on a chariot along a “pure path” [keleuthöi... en hatharai). 
The analogies between Pindar’s account and Parmenides’ description are striking. While Pindar’s chariot 
is driven by mules and leads the poet to metaphorical doors of songs (pulai humnön), Parmenides’ mares 
lead Parmenides’ chariot to the gates of the paths of night and day, lilled with great doors. Furthermore, in 
the prologue to his On Nature, Empedocles, by depicting the Muse driving a well-reined chariot (euenion 
harma-. cf DK 31 B 3.5), similarly demonstrates that the chariot is a common metaphor to convey the 
notion of poetry. In this account note that Parmenides is borne, on his chariot, along a path which 
is characterised as poluphemos, “of many songs” (B 1.2). This word occurs once in Od. 22. 375-376 as 
epithet of Phemius, the poet “of many songs” of Odysseus’ house, and in Pind. Istm. 8.56a-6i in which 
it characterises the Muses’ threnos on Achilles’ corpse. In this framework, Parmenides’ wording is likely 
to convey the idea of the chariot of poetry led along the path of divinely inspired songs. This could even 
be seen as another device activating metaphoricity within the duster of arguments-paths. 
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cues point to the source domain, the more active the source domain is at a given moment 
in time for the language user. In this sense, contextual cues may serve as indicators that 
allow different degrees of activation in a metaphor to be distinguished”^^ The evoking of 
fictional images or scenes, which are related to the source domain, might be understood 
as a contextual cue in ancient literary texts. 


8 Purposes behind Parmenides’ deliberate metaphor use 

There is another element which plays a significant role in this Framework, and which will 
lead US to look into Parmenides’ purposes when deliberately activating metaphoricity in 
the conventional metaphor duster we are examining. This is related to some details of 
Parmenides’ account of his journey, which parallel some elements that we find in coeval 
mystery texts, like the golden tablets from South Italy, Sicily and Thessaly.® This might 
suggests that Parmenides’ extraordinary experience was intended to convey the image of a 
journey of initiation,^® not without some eschatological aspects, as scholars have already 
argued/^ In this Framework, as M.M. Sassi has convincingly pointed out, the motif of the 
crossroads plays a remarkable role 7 ^ In fact, accounts of the journeys of the souls to the 
afterlife follow a recurrent pattem. This includes, among other details, the description of a 
crossroads between different paths, which the soul has to choose and follow. In the golden 
tablet from Hipponion in south Italy (modern Vibo Valenzia: 5th Century BCE), for 
example, we read post-mortem instructions for the soul of the initiate in the underworld. 
The initiate is instructed about the path he has to follow, being warned against descending 
along the way at the right, where there Stands a white cypress, and recommended not to 
drink from the spring nearby, at which every soul drinks. In contrast, the initiate should 
go to the Lake of Memory and drink from this water. Thus, he will receive knowledge 
and a blissful destiny. We read of analogous crossroads among right and left paths leading 
to different destinations, and resulting in opposite destinies, in the tablet from Petelia 
in south Italy (modern Stromboli; 4th Century BCE), in the tablets from the Timpone 
Grande in Thurii (south Italy; 4th Century BCE), from Entella in Sicily (3rd Century BCE) 
and from Pharsalos in Thessaly (4th Century BCE).^^ 


68 Müller EööSl 8. 

69 The golden tablets I am referring to here are texts found in funerary graves and tumuli of the fifth and 
fourth Century BCE. They consist in Brief texts in hexameter, written in small pieces of gold, and destined 
to provide post-mortem instructions for the initiates in the underworld. Scholars have suggested that the 
texts engraved in the tablets come from a more ancient oral tradition which employed, like Parmenides’ 
poem, Homeric material; cf Edmond | 2 .oo 4 32, and Ferrari IZ.007I , 120-121. In this framework, note 
that there are remarkable verbatim parallels between the text of the golden tablet from Hipponion and 
Parmenides’ poem: see Ferrari |2oos| , 115-117. A detailed analysis of the tablets can be read in Pugliese 
Carratelli |200ifc Bernabe and Jimenez [2008t Graf and Johnston 12013t 

70 Note that eidös phös (B 1.3) and kouros (B 1.24) have been examined as elements indicating a mystery- 
initiatory context, as already Diels 1987; 49 highlighted. See moreover Burkerti969; 5 with n.ii and at 
14 with n.32. More recently see Ferrari 12007t i03- 

71 Morrison [193 st Feyerabend [1984 Pugliese Carratelli 11988t Sassi 11988t Battezzato jzoost 90; Ferrari |20ost 
II5-117; Palmer 58-61. 

72 Sassi 11988t 

73 There is also a quick mention of a spring on the right, or on the left, “where the cypress is” in the group 
of tablets from Eleutherna in Crete (znd-ist Century BCE). An analogous geography of the underworld 
seems to be well known to Plato who is likely to have drawn from it when talking about the souls in 
the afterlife in his dialogues. This is above all evident in the Story of Er who, like Parmenides, is the 
Protagonist of a katabasis. In the tenth Book of Plato’s Republic (614b) Er, recounting his extraordinary 
journey to the underworld, describes the place he went through as a sort of great crossroads among 
yawning and different paths that lead the souls to different destinations. Specifically, we are told of a 
daimonios topos where there are four chasmata and right and left paths through which souls go according 
to their past behaviour. Analogously in the Gorgias 524a, Plato describes two judges of the souls in the 
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All this seems to be evidence for a twofold conclusion. On the one band, tbe ge- 
ograpby of tbe underworld as depicted in tbe golden tablets presents some elements - 
crossroads among patbs leading to different directions and resulting in opposite destinies- 
tbat also bave a bigbly symbolic cbaracter. On tbe otber band, tbis ultra-mundane geogra- 
pby was widespread in tbe fiftb Century BCE in soutb Italy, not far from Elea, bometown 
and centre of Parmenides’ activity. It is very possible tbat Parmenides knew and drew 
from it wben depicting tbe details of tbe topograpby of bis journey. Accordingly certain 
aspects of bis journey migbt bave been meant to recall to tbe audience’s mind tbose mys- 
tery journeys of tbe souls to tbe underworld. Tbus, as tbe initiates in tbe golden tablets, 
Parmenides too is faced witb a very special crossroads at tbe end of bis journey.^"* In fact, 
tbis crossroads is not part of tbe account of bis journey in tbe prologue, but is included in 
bis pbilosopbical discourse: it is tbe crossroads between tbe two ways of enquiry and bas, 
in this account, a metaphorical value. I would argue tbat this is another device to render 
the metaphor duster we are examining active. It seems to be related to the activation 
device of evoking images or scenes tbat we bave seen in the previous section. In fact, also 
in this case, Parmenides is skilfully intertwining verbal metaphors witb images, evoked 
in the audience’s mind, tbat foreground some aspects of the metaphor duster without 
labelling them. In particular, the verbal metaphors of the two ways of enquiry, closely 
following the account of Parmenides’ katabasis, migbt bave called to the audience’s mind 
extra-mundane journeys along different patbs leading to a crossroads between ignorance 
or knowledge, perdition or salvation. 

Therefore, through this deliberate intertwining, Parmenides’ metaphorical crossroads 
between ways of enquiry takes concrete shape. This masterful sequence - possible, fictional, 
journey leading to a metaphorical crossroads- serves to dramatize one’s own choice towards 
the right way of enquiry. In fact, Parmenides’ figurative and evocative language migbt de- 
liberately suggest the idea tbat, just as the initiate bas the chance to make a crucial choice 
for his/her future destiny anyone who wishes to know about natural philosophy bas 
the possibility to make an analogous choice. The choice of the right path, consequently, 
becomes crucial not only for the extraordinary traveller, but also for anyone who aims to 
know. 

This - I would argue - is the main purpose behind Parmenides’ deliberate metaphor 
use: to convince bis audience tbat the philosophy he is proposing is the only true word 
about the physical world and, consequently, it is worth being followed. Surely the image 
of the crossroads between two opposite patbs bas a strongly pbilosopbical value in Par¬ 
menides’ poem: it is very apt to depict Parmenides’ pbilosopbical dilemma and bis idea 
of tertium non datur. either it is or it is not. Yet, while the goddess urges Parmenides to 
adopt a specific method of enquiry, to abandon the antipodal method, and to follow a 
specific theory about the physical world, Parmenides wishes to present and promote bis 
philosophy by persuading bis audience (tbat is bis potential followers) to make the right 
choice: the choice for bis philosophy. At the core of bis pbilosopbical arguing, Parmenides 
migbt bave feit the need to emphasize tbat choosing bis philosophy is not just an Option 
among otber valuable alternatives. Rather, it coincides witb initiation. In otber words, 
such a choice, since it is between mutually exclusive patbs, indeed opposite patbs, entails 
the chance to get true knowledge against unawareness. Once the “travellers” bave made 
the effort to choose the unusual but right “path’’ they will experience an extraordinary 
“journey” tbat “will lead” them to the promised “destination’’ the root of true wisdom, 
and rescue them from their original condition as randomly wandering men. Parmenides’ 
deliberate metaphor use, in conclusion, conveys the lively and dramatic idea tbat the 


underworld, Minos and Radamanthys, who give sentence “in the meadow at the crossroads of the road, 
where there are two ways leading, one to the isle of the Biest and the other to Tartarus” 

74 See Sassi jigSSj 390-391. 
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knowledge of the truth, that is Parmenides’ philosophy, coincides with a path of initiation 
and as such is really a matter of life or death. 


9 Conclusion 

From the analysis of Parmenides’ expressions which have heen considered as linguistic re- 
alizations of the conceptual metaphor an Argument defines a path, it has heen shown in 
which way and to what extern Parmenides aimed to wake up certain sleeping metaphors. 
In fact, kinds of metaphors relating to the duster arguments-paths were entrenched at 
Parmenides’ time. Thus, while an average language user could not have perceived their 
metaphorical value in its entirety anymore, Parmenides employs plenty of devices which 
indicate activation of metaphoricity, in order to deliherately focus the hearer’s/reader’s 
attention on their figurative power. 

As has heen shown throughout, Parmenides employs devices that have already heen 
recognized in modern metaphor studies as tools activating metaphoricity, like the devices 
of composing, repetition, word-play juxtaposition of etymologically related words and 
estranging effects ohtained hy the use of either an unusual term or common terms in 
unusual wordings. However, he also employs further devices which can he regarded as 
unique to ancient texts and, specifically to the gerne of Parmenides’ text. As we have 
analyzed, Parmenides’ most powerful device activating metaphoricity is the evoking of 
scenes or images in his audience’s mind, scenes which point to the metaphor domain, 
hut are meant to he elements of a possihle, fictional, Situation. These can he either scenes 
narrated in a previous part of Parmenides’ poem, as in the case of Parmenides’ extraordi- 
nary journey depicted in the prologue to his philosophy, and called to mind hy means of 
verbatim parallels. Alternatively Parmenides can also evoke scenes which are not explicitly 
depicted in his poem, hut helong to the tradition of epic-didactic poetry well known to 
Parmenides’ audience. These were called to mind through poetical echoes and parallels 
hoth with the Homeric and Hesiodic poems (which Parmenides’ audience was familiär 
with), and with coeval texts (the golden tahlets in particular) descrihing journeys to the 
underworld. Furthermore, the way in which Parmenides organizes all this material is 
amazingly skilful: he intertwines verhal metaphors helonging to the duster of arguments- 
paths with possihle, fictional, or even religious journeys that straightforwardly point hoth 
to the source domain of paths and even to the target domain of arguments (since these 
journeys are along paths that lead to knowledge). This “intertwining” has heen considered 
as a very powerful device activating metaphoricity and pointing to deliherate metaphor 
use. Finally this study has highlighted that Parmenides’ main purpose, when deliherately 
activating metaphoricity, is to convince his audience to adhere to his philosophy, hy 
conveying the dramatic idea that the choice for his philosophy coincides with initiation 
into true wisdom. In other terms the choice for Parmenides’ philosophy is not a possihil- 
ity among others plausible alternatives, hut rather a decision towards awareness against 
ignorance and, consequently a matter of life and death. 

My main purpose in this study, on the other hand, has heen to show that applying 
modern metaphor theories to ancient texts might prove very insightful and useful for 
interpretive purposes. In fact, the results achieved through an analysis of this sort might he 
of interest hoth for original development and for expansion of the studies of ancient texts, 
as well as for advancements and refinements in Contemporary metaphor studies, since 
ancient texts constitute a fruitful and challenging field of analysis for applied metaphor 
theory. 
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